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Do you know what 


S/R RAWHIDE GEARS 


can do for you? 


$ 
Y 


HERE'S WHAT—They will transmit power quieter, with 
less vibration than other types of gears. These tough, resil- 
ient Rawhide gears will absorb momentary overloads up to 
) times their rated H.P. capacity . . . protecting expensive 
metal gears. Since C/R Rawhide pinions cause negligible 


wear, they actually prolong the life of mating metal gears 


MORE FACTS — They require no lubricant, are noncon- 
ductors, and are extremely durable. Rawhide spur gears are 
cut in sizes from 1” O.D., 4” face up to 30” O.D., 12” face 
D.P.’s range from 48” to 14"; horsepower ratings go up to 
50 H.P. or more. Where high temperature and humidity are 
factors, C/R gears cut from Nylon, Fabroil, Bakelite, or 
Micarta may be more suitable. 


ASK C/R—We’'ve been cutting non-metallic spur, helical 
and bevel gears for all types of applications for over 74 


years. May we help solve your gear problem? 


ite for illustrated C/R Gear Booklet. 


DIVISION 


CHICAGO 
CHICAGO RAWHIDE MANUFACTURING COMPANY R AWH i D E 


1237 Elston Avenue * Chicago 22, Illinois 


In Canada: Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 2 C/R Products 

Export Sales: Geon International Corp., Great Neck, New York R Shan & Sad Fase Seale + Strvene 
(synthetic rubber) molded pliable parts « Sirvis-Conpor 
mechanical leather cups, packings, boots 





New f CSS controls 


... give operator time out! 





... automates air sequencing! 


Now ... take the sequencing of pneu- 
matic valves out of the operator's hands. 
Pre-set patterns of operation are carried 
out by the machine itself. With these 
new Ross valves, your cylinders can be 
sequenced by position or time. A com- 
plete range of control valves is available. 


Call your local Ross engineer about Ross 
Retrold Valves or write for Bulletins 
No. 312 and 313. 


* * « EnginAliRed Circuitry +» * * 


OSS OPERATING VALVE COMPANY 


114 E. GOLDEN GATE AVE * DETROIT 3, MICHIGAN 


Look into 


REVERE 


———— 
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Phosphor Bronze 


it pays 
RAVENNA 


to use it! 


This Moen Single Handle Mixing Faucet 
contains an anchor disc and an anchor washer, 
both stamped out of Revere Phosphor Bronze 
Strip. These are small parts, but in a fine 
product such as this faucet, high quality metals 
must be used throughout. Here is a condensa- 
tion of the manufacturer's experience with the 
phosphor bronze: 

Ancbor Disc: * Standard punching speed 
maintained. * No pre-straightening off the ar- 
bor for the automatic punching process. *No 
excessive die wear. *Corners are sharp and 
clean; no de-burring needed. * Natural mill 
finish is better than they could achieve by 
tumbling or burnishing. *High tin content 
means no lubrication is required; they call it 
"silent brass." 

Anchor Washer: * Have not had a single 
surface failure. * Dry tumble to de-burr. * Good 
fatigue characteristics and no obvious signs of 
corrosion. 

Revere offers several types of phosphor 
bronze, each with slightly different character- 
istics. In addition to this alloy, Revere also sup- 
plies Ravenna with round and octagonal leaded 
brass tube and free-cutting brass rod, for use 
in various parts of the valve. We will be glad 
to collaborate with you on selection of just the 
right forms of the correct alloys for your 
products, present or projected. See the nearest 
Revere Sales Office. 


5 


Moen Single Handle Mixing Faucet, made by Moen 
Valve Co., Division of Ravenna Metal Products 
Corp., 6518 Ravenna Ave., Seattle 15, Wash. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, Ill.; Detroit, Mich.; Los Angeles and Riverside, 
Calif., New Bedford, Mass., Newport, Ark.; Rome; N. Y 


Sales Offices in Principal Cities, Distributors Everywhere 


“The Revere Four-Way Service” is a 16 
mm. sound motion picture in color, educa- 
tional and informative. If you haven't 
seen it, write nearest Revere Office. 
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Constant Modulus Alloy for Elastic Elements Marshall Wa 


\ hardenable, high strength and heat resistant nickel chromium alloy that maintain 
constant elastic modulus over >0 to 150 F; mechanical properties and design 


stresses 


Minimum Cam Size as Determined by Pressure Angle 


Formulas, tables and a nomogram for design calculations 


Designing Strain Gage Circuits for Sensitivity and Linearity 


Final article in the series compares bridge and potentiometer circuits, significan 
sensitivity, and methods for determining nonlinearity of response 


Design Features in New Products 


l'ractor with dual clutch, stop-motion indexing motor, bearing design foi 
saw, hydraulically controlled pallet truck, electro-hydraulic valve actuator 
driven creep testing machine 


Centrifugal Pendulum Design 


Derivation of formulas for torqu 


Vinyl Laminate 


New wear-resistant surface and colorful finish for me 
performance specifications ind. data on corrosion rc 


Functional Design of Hydraulic Systems Stewart and J 


How application and purpose determine component choice and circuit configuration 


M 


how force and speed requirements are translated into pressure flow and power unit 


specifications: specifi uggestions for sequencin ind synchronizing functions 
| | gg ] 2 


Mylar — A New High Strength Film 


Phvsical iemical and electrical properties of a poly 


temperature range; fabricating methods and tvi 


Lubrication of Roller Chains 


Nine methods based on chain speed; lubricant recommendation 


Acid Etching and Electroforming Precision Parts 
Description of two methods, both originating with a graphical m 


production techniques and design considerations 


Simplified Drafting — Pro and Con 
Opposing viewpoints presented before recent ASEE session, and a comment 
abroad 


Deflections of Cantilever Beams With Changing Cross Section 


Nomo rams for oncentrated loads ind for uniformlv di tributed loads 


DEVELOPMENTS TO WATCH 5 COMING EVENTS .. i ENGINEERING ABSTRACTS. .344 
DESIGN PERSPECTIVES . . 129 NEW COMPONENTS AND MATERIALS NEW BOOKS 357 
EDITORIAL CATALOGS AND BULLETINS READERS’ LETTERS 367 
TECHNICAL NEWS . SANS, SOUCI PRESS PREVIEWS 373 





MALLORY | 


Mallory 1000 Metal, weighing 
16.96 gm/cc, cuts size of counter- 
balances allows designers to 
make smaller, lighter aircraft con- 
trol mechanismsand similar devices. 


How to save weight 
by using heavier metal 


MALLORY 1000 METAL 
Proves Ideal For— 


Compact gyroscope rotors 


Mallory 1000, with proper- 
ties especially developed for 
this service, gives exception- 
ally high inertia in small 
space . . . increases sensi- 
tivity of gyros. 


Smaller radioactive shields 
Up to 40% more efficient 
than lead, Mallory 1000 
proves superior for shielding 
cyclotron and synchrotron 
radiation, for hot isotope 
storage, and for radiation 
switching from source. 


Write for technical bulletins. 


nade and sold by Johnson 


Industry Street, 


Serving Industry with These Products: 


Electromechanical—Resistors + Switches 


Electrochemical — Capacitors » Rectifiers 


* Television Tuners * Vibrators 


aw can reduce the size (and thus the weight) of many control 
assemblies— housings, linkages, other struetural elements— 
by trimming the dimensions of counterbalances, balance 
weights, and similar "mass components". High density Mallory 
1000 makes this practicable. Twice as dense as steel or brass, 
and far stronger than lead, Mallory 1000 provides designers 
with the ideal material for compacting many mechanisms. 


Designers will appreciate the high uniformity of characteristics 
which Mallory 1000 offers. Density, tensile strength, modulus 
of rupture, and elongation are accurate within narrow limits. 
You can base accurate design calculations on specific, actual 
figures—instead of guessing with vague "representative" prop- 
erties. Mallory 1000 leads all other high density metals in 
adherence to firm specifications. In addition to its high density 
and strength, the metal offers ready machinability to high 
surface finish. 

Wherever you need concentrated mass or inertia—in balance 


weights or rotating elements--it will pay you to look into 
Mallory 1000. Write for complete technical data. 
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Expect more...get more from 


Matthey & Mallory, Ltd., 


15, Ontario 


Mercury Batteries 


Metallurgical — Contacts + Special Metals and Ceramics + Welding Materials 


MALLORY 


MALLORY & CO., Inc INDIANAPOLIS 6, INDIANA 


For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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THIS MONTH'S COVER 


This machine, developed by Clad-Rex 
Steel Co., in Denver, laminates vinyl films 
to magnesium sheets using Marvibond ad 
hesive, a product of Naugatuck Chemical 
Bond has sufficient strength to permit heavy 
forming and drawing operations, as des 
cribed in the article starting on page 167 
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Developments 


To Watch 


BEARINGS WITHOUT LUBRICATION. 


k 


are being predicted as a result of the successful applicati 
of teflon to an automobile ball-and-socket suspension joint. Ke 
to the development is the double weaving of the teflon fiber with 
a backing of nylon or cotton. This fabric is then laminated with 
cotton-reinforced phenolic resin and formed into a cup which 
lines the socket. ‘The metal parts are coated with a special grea 
to prevent corrosion. ‘The joint is assembled, and the preforme 
bearing is molded in place to give a spherical contact between th 
ball stud and the bearing. ‘The joint is then sealed. Preliminai 
tests have shown that the bearings will last the lifetime of th 
iutomobile without lubrication or other maintenance Ih 
manufacturer of the bearing, the American Metal Products ( 
Detroit, Mich., claims that the teflon bearing reduces the amount 
of friction bv more than 50 per cent in comparison with standar 
lubricated suspension joints l'ests conducted 

pression load of 1000 psi showed that 

required to move the standard joint, and 7 

after starting friction was overcome 

teflon joint showed the force required to be 

ping to 1.2 Ib. ‘The melting point of teflon is over 600 | 
ipplications of teflon fiber under development are | 
special controls and self-aligning bearings; cylindri 

is seals, bushings, pistons, and sleeve bearings fo: 
machinery. DuPont & Co., Inc., originator of teflon 


the development of the bearing 


TWO NEW HIGH TEMPERATURE ALLOYS. 


for aircraft and industrial gas turbine use ha ust be 
innounced by the International Nickel Co., 67 Wall St, N 
York 5, N. Y. Inconel 700 is an age-hardenablk kel 
chromium alloy with about 50 per cent nickel 


red aircraft 


— 


cobalt, and was developed for fot 
temperatures up to 1650 F. The mechan 
new alloy at 1650 F are similar to those of Inconel 
It is being produced as hot rolled rounds in th 
to 2 in. dia. The second alloy is Incolov 9% 
| 


hromium allov foi components requiring high 


! 


strength in the 1000-1400 F range. The allov has 40 ] 
ind is close enough to ferritic alloy steels to perm 


joined without allowance for thermal expansion 


IMPROVED ELECTRONIC CIRCUIT BREAKER. . 


with a sensitivity of response to below ] per cent variat 


in line current, and operation within one cycle of line frequen 


has been designed bv. K. G. Bahr & I. C. Leach. 11 Manningha: 
Continued on pas 
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This angular gear arrangement drives both a blower and a pump on a twin rotor 
hel opter. Gleason engineers made design and production recommendations and pro- 
duced prototypes for the manufacturer. 


Combination: 18 x 34 x 41; D.P. :7.56; Face 44"; Tooth Spacing—within .0003”, 


You can solve your angular power 


transmission problems, too! 


The designers of this gear unit 
achieve greater flexibility within a 
limited amount of space by placing 
the drive shafts at an angle and using 
one source ol power to drive two 
auxiliary units 

Perhaps a similar gear drive would 
make your product designs more flex- 
ible. Such bevel gear drives permit a 


more compact design requiring less 


weight and the ability to carry higher 
loads. 

Our engineers are ready to help 
you work out applications for bevel 
and hypoid gears—just as they 
helped the helicopter manufacturer 
with the design illustrated above. 

We recommended the proper gear 
sizes and reviewed the mountings and 


lubrication for the drive. Then we 


GLEASON WORKS 


ie 77 


a Builders of bevel gear machinery for over 90 years 
1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 


produced and tested prototy pes of 
the unit. 

If you would like to discuss an 
application with one of our repre- 
sentatives, please write. You will also 
find these Gleason Technical Hand- 
books helpful: 20° Straight Bevel Gear 
System; Spiral Bevel Gear System; 


ZEROL Bevel System. 





Developments to Watch 


Rd., Bulleen, Victoria, Australia. Measuring 8 x 53 x 33 in, the device is 
fundamentallv a sensitive electronically controlled relay to be connected to any 
external circuit by a low impedance transformer. For accurate operation, the input 
transformer differentiates the waveform to the control electrode giving a more con 
stant firing angle. To offset sensitivity limitations from line fluctuation, a circuit 
of clamping diodes and a reference voltage tube was developed. Here, sensing of 
variations in line voltage permits corresponding adjustment in the tube triggering 
threshold. With transducers, it will respond to heat, light, sound, pressure 


NON-DEFENSE USES OF TITANIUM 


as a result of the limited amount of the material now available, include fire 
walls and nacelles in commercial aircraft, because of its heat resistant properties and 
low weight. Because of its corrosion resistance, other uses are for filter press parts 
exposed to nitric or chromic acid, ferric, cupric, or sulfate ions (other than straight 
sulfuric acid). These applications will cost only about three times as much as 
stainless with 56 per cent of the weight and 15 times the life. ‘Titanium is being 
used in steam jet diffusers in place of cast iron; in jacketed kettles for food process 


ng; marine hardware; rocker arms in engines; and high speed centrifuges 


COLUMNAR GRAIN GROWTH IN ALUMINUM CASTINGS 


can be prevented by applying low frequency vibrations to the castings during 
solidification according to the results of tests made at Armour Research Founda 
tion, of the Illinois Institute of Technology. Since the conditions conducive to 
such columnar growth in the center of the castings are associated with a steep 
thermal gradient, a cylindrical mold with a water cooled metal base plate wa 
used in the studies. The vibrations produced had a frequency of 60 cps, and an 
implitude not over 0.030 in., which corresponds to a 5G peak acceleration. The 
was a minimum section below which vibration had little effect. With 2S cast at 


ibout 1400 F, this was about 3 in. It has not been determined for other a 


CONVENTIONAL AIRCRAFT DE-ICERS ON THEIR WAY OUT 


and will be replaced by chemical compositions that effectively | 
iccumulation on wings, according to tests being conducted for the Ai 
the Armour Research Foundation of the Illinois Institute of ‘Technolog 7 
16, Ill. Significance of the development is cost and weight reduction in aircraft 
lhe de-icers used include freezing point depressants and heat releasing chemica 
compositions that can be brushed or sprayed on, or applied in the form of tape 
One composition permits the pilot to get rid of the ice that has built up 


HIGH TEMPERATURE MAGNESIUM ALLOY 


containing 3 per cent thorium and j per cent zirconium is orted bi 
Marquardt Aircraft Co. to have mechanical properties which make it useful in 
the temperature range of 500-600 F. Weighing one-fourth as much as steel, th 
alloy retains its high strength and elastic modulus at temperatures of 600 F, ha 
good creep resistance, can be heat treated, and is weldable. In forming, it is heated 
to 600-700 F. On aircraft engines it is being used on the diffuser, the combustio: 
chamber, fucl pump, flame holder, and exit nozzle of ram jet 


Continued o 
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because 
it’s made 
of 


Firestone 


... So versatile, it can be varied 
to meet your needs! 


A totally new foam product with exceptional 


all, 


versatility—became possible through the 


durability, economy and, most of 
development of the vinyl plastisol resin. 
( Exon 654 in the Firestone line of vinvls.) 

Vinylfoam is produced by the Elastomer 
process, using Exon 654 as the base resin. 

Molded in cored or slab form, it can be 
modified at no extra cost to be as soft or as 
firm as you need, as light or as heavy, as 


thick or 


It can be electronically heat-sealed with- 


as thin, as resilient or as “dead 


out affecting any of its properties, 


Exon 654 makes Vinylfoam exceptionally 
resistant to abrasion, corrosion, flame, aging, 


With 


resists 


moisture, tearing and chemical action 
stability, it 
oxidation, hardening and drying out. 

It can be l 


t mboss« ai 
skive d: 


most synthetics 


maximum dimensional 


die cut, split or 


molded directly onto textiles and 
and onto vinyl sheeting or 
film in contimuous lengths. Mutual surface 
impregnation forms a homogeneous bond. 

Vinylfoam gives products in almost every 


Vinyl’s 


economy makes them cost less, sell easily. 


field new comfort, safety, durability 


VERSATILE VINYL RESINS 


engineered answers to industry’s needs 


For complete information or technical service on the entire line of Exon resins, call or write today 


CHEMICAL SALES DIVISION 
NI 66), | 


PLASTI CO EPT 
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Developments to Watch 


EPOXY RESINS IN TAPE FORM 


ivailable for electrical insulation from Minnesota Mining and Mfg. € 

Minn. Tape X-1035, a glass cloth, and tape X-1045, a non-woven pol) 
cster, are impregnated with a thermosetting epoxy resin. ‘he tapes meet Class B 
electrical insulation performance requirements, which uses include: coils or con 
ductors; insulating field windings by curing them in their slots; wrapping torroidal 
windings; forming channels ef L and V shapes; and anchoring transformer leads 
[he X-1045 polvester mat is coated to a nominal thickness of 14 mils. Dielectn 
strength is in excess of 1000 V per mil, and volume resistivity is 10'* ohms at 96 pet 
ent RH. It has an elongation of 45 per cent which can be applied to produce 
i shrinkage on cure. ‘The 4 mil, X-1035 glass cloth is coated to 14 mils and has 
the same dielectric strength and volume resistivity. Complete cure for the tapes 


requires an average of 2 bours at 


275 ! 


\ PRECISION METAL CASTING TECHNIQUI 


using one piece glass powder molds is similar to the lost wax investment 
technique in some respects; but it eliminates completely the need for inves 
material and containers, de-waxing ovens, power equipment to move the im 
ments, and all knockout equipment. Called the Glascast disposable pattern proces 
t was developed by the Corning Glass Works, Corning, N. Y. The lightweight 
molds are made by dipping a wax pattern into a slurry of 96 per cent silica 
s powder, and after drying the assembly, dipping and coating it several times 
build up the mold shell to 1 to 4 in. The assembly is then fired (removing thi 
x at the same time) and the mold is ready for casting. The process was developed 
isting close tolerance precision parts of high temperature alloys. ‘he mold 
n take metal pouring temperatures up to 3300 F, with the low dimensiona 


hange and lack of firing shrinkage offering tolerances of 0.005 in. ‘The casting 


have surface finishes of 20 to 40 microinches. Metal contraction after casting causc 
the mold to crack off. Corning savs that the process is adaptable to assembh 
ine use, with an average of 24 hr between pattern makeup and casting time. In a 


! 


test run of jet engine turbine blades, less than 10 per cent were rejected 


AND IN ADDITION 


lord Motor Co. is diversifying into the electronics and nucleonics field for 


defense and peacetime application, with the development of their new subsidian 
\eronutronic Systems, Inc.; the nucleus of the company consists of the scientists 
ind engineers who formed Systems Research Corp. after a heated dispute with 
Lockheed Aircraft caused their resignation (P. E., Feb. 1956, p 208 \ n 

device for record players is a servo driven straight line arm which keeps the arm 
parallel to the record groove at all times, eliminating side pressure on the needle 
ind reducing wear and distortion; developed by the Rabinow Engineering Co., 7212 
New Hampshire Ave., Washington, D. C., it has a brushless clock motor that drives 
1 lead screw which keeps the arm in correct relation to the groove l'echnetium 
a very rare, radioactive metal is being used in experimental work at the Oak Ridge 
National Lab. to study the “whys” of corrosion. . .. A new process known as margin 
plating, in which only the narrow margins of the steel plate that form the soldered 
side seams of the cans are tinned, may cut the tin use in cans for packaging food 
by 98 per cent, according to the American Can Co. . \ new chassis and suspension 
system will drop the height of the 1957 Cadillac by 4 in.; because of a 14 in. whe 

the Nash, Hudson, and Rambler will be down 2 in.; Chrvslers will be down 3 in 


In late 1957, Ford and Chevrolet hope to have a “retractible hard top 


1956 





Here’s a 20-year service record of 
LOWER COSTS, EASIER SALES FOR USERS 
OF DEEP-DRAWING ARMCO ZINCGRIP STEEL 


Products such as these have been made of Armco ZINCGRIP Stee! since 1936. 


For more than 20 years drawn and severely 
formed parts like these have been made 

of Armco ZINCGRIP Steel at less cost in the shop. 
The reasons are: no flaking or peeling of the 
special hot-dip zinc coating, elimination of 
finishing after fabrication, and the production 
advantages of ZINCGRIP coils. ZINCGRIP also 

helps boost sales because of its 

attractive appearance and unbroken 

protection against rust. 


In 1936, when Armco introduced Zinccrip, the first con- 
tinuously zinc-coated sheet steel, designers and production 
men found it difficult to believe that a zinc-coated sheet could 
be drawn without damage to the coating. But a few trials 

reverse draws, lock seams and roll forms— proved that the 


special coating on ZINCGRIP didn’t flake or peel 
| f | 


Proved in 20 Years’ Service 


More than 20 years’ experience in hundreds of manufactur- 
ing plants has established this fact: Anything that can be 
done with sheet steel can be done with Armco ZiNCGRIP. You 
don’t have to baby it in the shop, and its formability gives 
you much greater freedom in design. 

Twenty years have also proved that ZINCGRIP resists 
yellow rusting longer than ordinary galvanized. This, plus 
the smooth, attractive surface of ZiNCGRIP, makes products 


easier to sell and keeps your customers satisfied. 


ARMCO STEEL FF) 


DRM Co 


CORPORATION b V? 


1826 Curtis Street, Middletown, Ohio © Sheffield 
Steel Division + Armco Drainage & Metal Products, 
Inc. + The Armco International Corporation 
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SOLVES MANY REDUCER MOUNTING PROBLEMS 


This trademark 
stands for the 
Mounting finest industrial 


Supports gears made. 
Unit 


One base supports both speed reducer and motor in this simple, practical 
and foolproof mounting system...Now you can use standard N.E.M.A. motors 
and make change-overs in minutes — reducing both costly down-time and 


motor inventory. 


Line-O-Power motorized drive solves many old problems ...and opens new 
fields of advanced design for new applications. Available 1-75 H. P.for all Service 
Classes —Horizontal, Vertical, and Vertical Extended with Foot or Flange mount- 


ing—Double or Triple Reduction units available in Ratios from 5.06:1 to 238:1. 


Write for your 
Line-O-Motor 


Catalog today 


E Ho "/ T 
VEDLA m IET eT A LOMA Le 
4545 S. WESTERN BLVD., CHICAGO 9, ILLINOIS 


C) 
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There's 


MORE Cooling Surface 







in these deep-ribbed MOTORS 


S 


V 





Sax 
DS ^ 
TM 


iE s 





e 


with these Allis-Chalmers 


@ Frying of insulation is impossible 
under normal conditions with the extra- 
large cooling surface of Allis-Chalmers 


rib-type TEFC motors. The result — 


longer motor life assures you "repeat" e 
business from your customers. Get Complete Information 


To get the most from machinery you build, 
specify Allis-Chalmers components. Discuss 
your particular application with your near- 

th The engineered partner of A-C by A-C district office, or write Allis-Chal- 
LJ motors is Allis-Chalmers control. mers, General Products Division, Milwau- 
"rme kee 1, Wisconsin. 


ALLIS-CHALMERS ` 


A-5053 
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B.F. Goodrich HRivnut 


provides shockproof nutplate, 
saves time and money 


i OLD n" ] NEW 
shockproof nutplates in one, quick ope ration * d (N 
They eliminate nuts, welding, tapping mrar raor 

k 4 vm am 


B. F. Goodrich Rivnuts provide accurate 


clinching. They are particularly suited for f 
blind applications where other methods of 
fastening are impossible. They give a tight 
dependable seal. And save man-hours, too 


because one operator can install a Rivnut 


in seconds. 


} 


Just as BFG Rivnuts speeded up output 


and eliminated assembly and service prob 


lems for the Graef Storm Window Co. (SEI LA. ——P——— LA. nde 


PICTURES AT RIGHT), Rivnuts are iniq ely USING SELF-TAPPING SCREWS. To USING B. F. GOODRICH RIVNUTS. N 


successful when used in any thin sheet attach insert clips to aluminum storm assembly problems, no service pr 


r loors, the Graef Storm Window Co 
metal. They are the 5 lems, reports Graef. Rivnuts sj 
ynsidered a conventional method, bl ce 
i | t vive > cl f } ! . assembly —installing in dox 
ing available that ( í nread tried self-tapping metal screws. They = 
for attachment. They can ev talled found that due to the softness of the takes only seconds. They 
dá aluminum, screws pulled out and en- firm, accurate nutplate that 
ifter enameling 1! E 
larged the hole. A new hole had to be loosen with shock or vi 
If you're looking for a fastener that can made or a larger self-tapping screw 


improve your product and cut production 


. A 6 threads are clear 
used. They could foresee service prob- 


eliminating any [ 
lems. When storm windows were minatin ud 


time, why not get the help ot The B. I 1 


changed by the user, the metal would metal during assembly or 
Goodrich Co., De pt. PI Akron, Ohio. pull or tear. storm windows are changed 


f —— —— E. HOW GRAEF SPEEDS ASSEMBLY USING RIVNUTS 

| (1) Rivnut is inserted in blind aluminum door stile. Heading 
tool forms bulge inside in one, quick operation. (2) Rivnut fits 
smoothly, tightly. Six clean threads provide attachment for 
(3) bolt and retaining clip which holds screen insert. Door 
slamming, change of inserts will not loosen the nutpl 


Rivnut provides. 


Send now for 


FREE RIVNUT 


Demonstrator 


Demonstrates with motion how you 
can use Rivnuts to fasten TO and 
fasten WITH. Explains construction, 
simplicity of installation. Get your 
free copy today by writing to: The 
B. F. Goodrich Company, Department 
E-76, Akron, Ohio. 


B.F. Goodrich 


HIVNUTS 


The only one-piece blind rivet with threads 





Here's the NEW Torrington Needle THRUST Bearing! 


Now designers have available a needle 
bearing exclusively for heavy thrust 
loads. 

This compact Torrington Needle 
Thrust Bearing—only .0781” in cross 
section—is no thicker than an ordinary 
thrust washer. Yet it brings all the 
advantages of anti-friction operation 
at low unit cost for many .thrust 
applications. 

Two mating retainer halves, highly 
accurate steel stampings, are securely 
joined to form a self-contained unit 
closed on OD and ID. The bearing can 


run directly on adjacent parts, hard- 
ened to act as races, or on economical 
hardened and ground flat races. The 
bearing is piloted on the retainer bore. 

In any thrust application where low 
unit cost, high thrust capacity and 
compact design are primary factors, 
consider the Torrington Needle Thrust 
Bearing. Services of our Engineering 
Department are available to assist you 
with design and application. 

Send for our new Bulletin, “No. 10 
Torrington Needle Thrust Bearings,” 
for full information. 


THE TORRINGTON COMPANY 


Torrington, Conn. . 


South Bend 21, Ind. 


District offices and distributors in principal cities of United States and Canada 


TORRINGTON BEARINGS 


Needle - Spherical Roller + Tapered Roller + Cylindrical Roller - Ball + Needle Rollers 


14 


Highly successful applications of the 
Torrington Needle Thrust Bearing have 
been made in automatic transmissions, 
governors, steering gears, bevel geors, 
hydraulic pumps, ond torque converters. 
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Drives for Small or Large H.P. For example, this tiny Link-Belt Drives for High or Low Speed. High horsepowers and high 
XM,in. pitch Silent Chain is widely used by top designers for speeds are delivered with the same trouble-free efficiency 
positive, flexible fractional horsepower transmission at speeds (over 98 


) as on less severe service. Positive tooth-to-tooth 
ranging up to 9000 rpm. action 


provides constant ratio for full productive capacity 


Big reasons why LIN K-BELT Silent Chain 
is specified for so many drives: 


Lower cost—often lower in first cost, always lower in 
ultimate cost. 


Longer life—trouble-free performance for 20 to 30 
years is common. 


No dismantling machine or removing sheaves for 
repairs. 


Better than 98% efficiency. 

Maintained ratio assures full productive capacity. 
Slipless action assures a better product. 

Easy to install. 


Safe to employees—operates in oil-retaining casing. 


ILENT CHAIN is just part of the complete Link-Belt 
S line. You can choose from all types and sizes of cast, 
combination, forged and fabricated steel, roller or silent 
chains—with matching sprockets. No matter what your 


drive or conveying needs, you're sure of getting the right 


chain for the job. SR, 
Get the complete Link-Belt Silent Chain story from e ©) 


Book 2425. Or send for Catalog No. 950 ... a handy 


source for all the facts on industry's broadest chain line CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1 Io Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying 
Factory Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13 Aus 
tralia, Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World 
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1200 


TORQUE—Ib. ft. 


How changes in cork compounds 


[250 





TYPICAL ENGAGEMENT CHARACTERISTICS OF 
THREE DIFFERENT CORK COMPOSITION FACINGS 


41000 rpm 


CORK CLUTCH FACINGS: 














Time-versus-torque curves of three typ- 
ical cork facings, each operating under 
identical conditions, show how en- 
gagement characteristics can be modi- 
fied by changes in friction compounds. 
Plates were run in Type A transmission 
oil at 200  F. 





help you control engagement characteristics 


Y unique design advantage of cork facings in wet clutches is that 
engagement characteristics can be widely modified by controlled 
changes in the cork compound. 

For example, you can specify an engagement that is smooth 
and shock-free—or one that is virtually instantaneous, depend- 
ing on the needs of a particular design. 

The unusual versatility of cork compounds is the result of 
skillful compounding of cork with a variety of rubbers and resins 
For example, by varying the size of the cork particles, the kind 
and amount of binder, or the density of the composition, man 
different possible materials can be produced 

[he chart demonstrates how different performance 
characteristics can be obtained by such changes in the facing 
compound. As the curves indicate, there is a marked difference 
in the type of engagement, even though the three test materials 
were run under identical conditions. 


abo e 


This is typical of the wide range of operating characteristics 
that can be secured through careful compounding of cork friction 
materials. More information on this subject—along with helpful 
charts—is contained in the booklet offered at the right. 


Armstrong FRICTION 


«used wherever performance counts 






Armstrong 


NEW 16-PAGE BOOKLET 


information on th« 


For more design ver 
satility of cork-compound friction mate 
rials, send for a copy of our new booklet, 

Armstrong Resilient Friction Materials.” 
It’s free Write today 
to Armstrong Cork Company, Industrial 


7207 Irvin St., 


to industrial users 


Division Lancaster, Pa 


MATERIALS 


Product Engineering 


Jul 





This NEW Magnetic Counter 
is EASY to Reset... 


\ 


| Everyone Can Count on 


VEEDER-ROOT 


Designed for panel mounting where remote in- turn of the key resets all 6 figures to zeros. 
dication is required, this electrically operated This new Magnetic Counter is one of the 
counter is a compact package 5.5” long, 2.1” thousands of Veeder-Root standard and special 
wide, 2.7” high. Capacity: 1,000 counts per counters . . . electrically, mechanically and 
minute. Power consumption, 8 watts. Stocked manually operated . . . in daily use throughout 
in 110 and 220 AC and DC. Easy to reset, ex- the world in industry, business, science and 
cept when locked . . . then the sturdy tumbler- medicine. You, too, can count on Veeder-Root 
lock* puts the damper on tampering. Yet one . .. to help you count anything you need. 


*National Lock Co. Lock No. 68-4837; Key D-428 
Stocked of lla | 
Hartford 2, Conn. * New York 19, N. Y. | | 
Greenville, S. C. * Chicago ó, III E P e 1 
Montreal 2, Canada 


Offices and Agents in Principal Cities i “TH E NAME THAT COUNTS" 
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Craftsmanship of the 20th Century 
























Competition for tomorrow’s markets imposes 
a heavy responsibility on the men who design 


ety «for industry. In their constant search for ways 


to improve products within definite cost 





boundaries, many of them are working closely 
with plastics engineers in the custom molding industry. These 
pages report on how the unique properties of plastics helped 
RCA designers create an important component for a color tele- 
vision set. It is more than likely that custom molders, who are 
devoting their lives to craftsmanship in plastics, can contribute 
to solving some of your problems. 


How RCA designers engineered a color television 
mask in Lustrex styrene plastic 


DESIGN OBJECTIVES. Model 
sketches for the new RCA Victor 
color television set called for a mask 
opening which would frame the 
kinescope in established size and 
permit a maximum viewing angle. 
A leakage path of six inches was re- 
quired between high voltage bearing 





metal surfaces and adjacent points 
on the instrument subject to spectator contact. The mask had to be capable 
of supporting the front end of the kine in the cabinet. It had to combine 
utility with attractive appearance, in a color that would not detract from 
the color kine picture 


MATERIAL SPECIFICATIONS. After studying var- erly. RCA experience with high-impact styrene masks 
ious materials RCA designers and engineers decided that for monochrome receivers had demonstrated their abil- 
a rigid mask molded of styrene plastic would best meet ity to support and locate the kine in position. At the 
objectives. While a thin covering of insulation would same time they protected users from direct contact with 
have met specifications electronically, it did not offer it. By custom molding the mask in one piece, the part 
the mechanical strength to support the kinescope prop- could be supplied ready for assembly and painting. 
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PRODUCTION ENGINEERING. RCA commissioned Amos Molded 
Plastics Company, Edinburg, Indiana, to supply the component. Tool 
design in the Amos plant was supervised by Dale E. Hickey, Chief En- 
gineer. Monsanto Lustrex Hi-Test 88, a rubber-modified high-impact 
styrene plastic, was specified. Delivery of the kinescope masks began three 
weeks after the initial order was placed. Every design requirement was met 
satisfactorily by custom molding the mask of Lustrex Hi-Test 88 


THE FINISHED SET. The smartly designed cabinets of the new RCA 
V ictor color television set are exerting great consumer appeal in show- 
rooms across the country. Smooth finish of the fluted plastic mask har- 
monizes richly with the high-styling of the complete unit 


his is one of hundreds of design and production problems which have 
been solved by utilizing the facilities of the plastics custom molding in- 
dustry. These 20th Century craftsmen are available to manufacturers 
designing for greater efficiency and lower costs. As a major supplier of 
plastic resins, Monsanto is in a position to introduce you to custom 
molders who will put their skills to work for you If you are considering 
a design change for your product line, be sure to investigate plastics. Write 
to Monsanto Chemical Company, Industrial Application Dept., Spring- 
field 2, Mass. 


Investigate the completely balanced 
line of Monsanto styrene 
compounds for particular 
applications, sold under 

the trade name... 


MONSANTO 


® 













GRAPHITAR is the main shaft seal 
PRATT & WHITNEY J57 turbojet 


€ Boeing's B-52 Intercontinental Bomber, the striking arm of our Strategic Air 

Command, is powered by eight twin-spool axial-flow turbojet engines manufactured by 

the Pratt & Whitney Aircraft Division of United Aircraft Corporation, East Hartford, Connecticut. 

These turbojets are in the 10,000 pound thrust class and in engines of this caliber, complete 

dependability is vital. One of the components of the J57 is a GRAPHITAR air/oil seal employed on the 

turbine main shaft which, naturally, is turning at high speeds. The GRAPHITAR seal also easily 

withstands the maximum operating pressures developed in the engine. The slots in the 

face of the seal shown on the opposite page (approximately 24 size) are for pressure balance and 

cooling. This Main Shaft Seal is just one of several GRAPHITAR seals used in the J57 engine. 

" GRAPHITAR parts can resist such taxing physical conditions because they are strong, self-lubricating, 
I 't. GRAPHIT. M pe rties and cannot be corroded 

ind complete dependability 
fing material to specify. 


D 
no RN 








HE UNITED STATE 
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€ From the B-52 to the atomic submarine 
Nautilus, from automobile pumps to 
automatic toasters, GRAPHITAR is aiding 
the performance of literally hundreds 

of highly diverse products. This versatile 
engineering material is compacted under 
extreme pressure and fused at heats 

near 4500" F. It can be formed in relatively 
complicated shapes and ground to tolerances 
as close as .0005" for seals, bearings, vanes, 
piston liners, and many other parts 
GRAPHITAR is self-lubricating . .. can be 
used Ww here only steam or water 

are present. It is lightweight, strong, 
durable, chemically inert, and is 

virtually unaffected by extremes 

of heat, pressure, or 


temperatures. 


write for our 
detailed 64 page 
illustrated 
catalog 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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AN ALUMINUM COST 


s 
. 
This cost Savin S sto CAMERA TRIPOD PART 
[y Converted from steel to 
aluminum. Cost savings 
points th per 1,000 parts. 38.4% 
» FN based on material and produc- 
bi B , fion costs per part of $1.90 for 
g economies : steel and $1.17 for aluminum. Fig 
| ures given do not include the cost 
\ necessary for plating had steel 
à been specified. Because of alu- 
f I : minum’s attractive finish and re- 
or you [ 7 sistance to rust, anodizing was 
B í the only finishing operation re- 
quired. This part is one of a num 


ber of different aluminum parts 
used in the camera tripod 


BUSHING — Converted 
from brass to aluminum. 
Cost savings 
per 1,000 parts . . . 53% 
WINDSHIELD WIPER KNOB 
INSERT — Converted from brass 
to aluminum. Cost savings 


Lower raw material costs were en 
tirely responsible for these sav- 
ings. Only 22 pounds of aluminum 
at $.56 a pound were required 
for 10,000 parts. Brass, however, 
required 67 pounds for the same 
job. At $.42 a pound, the total 
cost for brass was $28.14, less 
$4.58 for scrap recovery. Alumin- 
um's total cost was $12.66 for 
every 10,000 parts produced 


SEE "THE KAISER ALUMINUM HOUR" 


Pro ) 
roduct Engineering 


per 1,000 parts . 24.8% 


Because of the savings offered 
by aluminum, engineers tested 
it along with other materials 
for this particular application. 
They found aluminum would 
not only provide sufficient 
strength but would also take 
a slightly better knurl. 


Alternate Tuesdays . e. 
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NOZZLE — Converted 
from brass to aluminum 
Cost savings 


per 1,000 parts 24.9% 


Set up time and labor costs 
were equal between brass and 
aluminum. But brass required 
32.4 pounds for 1,000 nozzles 
while aluminum required only 
10.66 pounds. The difference 
in material cost, therefore, was 
$7.86 or 24.9% saved per 
1,000 parts in lots of 10,000 


INSERT — Converted 
from steel to aluminum 
Cost savings 
per 1,000 parts 35% 


Cost savings on this part 
were due to lower machine 
time and not raw materia 
costs. Aluminum s faster 
machinability permitted a 
two-third reduction in ma 
chine time per 1,000 part: 


HOW YOU SAVE WITH KAISER ALUMINUM 


The five companies whose parts are shown here — 
like parts buyers all over the country — have dis- 
covered that Kaiser Aluminum stock can give them 
big savings and better quality. 

You get three times as many parts from a pound of 
lightweight Kaiser Aluminum stock as from a pound 
of brass or steel. Thus, each part can cost far less. 
And you often get better parts because aluminum 
provides a unique combination of useful advantages, 


Kaiser Aluminum = 


Contains valuable detailed 
information for designers! 
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including lightness with strength, handsome finish. 
corrosion resistance, good heat and electrical con 
ductivity. 


For more information or assistance, look for our 
local number in the classified telephone directory 
under the heading “Aluminum.” Kaiser Aluminum 
& Chemical Sales, Inc., General Sales Office, Palm 

olive Bldg., Chicago 11, Illinois; Executive Office 

Kaiser Bldg., Oakland 12, California 





Republic Electro Paintlok doubles 


ONLY ONE COAT OF PAINT on Republic Electro Paintlok, results 
in a handsome, durable finish for these Temprite water coolers. In 
addition, Republic ENDURO’ Stainless Steel is used for fountain tops 
to provide life-time beauty and sanitation, 


SEVERE FORMING AND BENDING ore shrugged off by chemically 
treated, electro plated zinc surface of Electro Paintlok. In fact, the 
phosphate coating itself acts as a lubricant for certain forming 
operations. Send coupon for full details, 





production of existing facilities 


By using Republic Electro Paintlok instead 
of cold rolled sheet steel for their water 
cooler housings, Temprite Products Corpora- 
tion of Birmingham, Michigan, actually double 
the output of their painting and drying facil- 
ities. How? Because only one coat of paint is 
used on these parts when fabricated from 


Electro Paintlok, and one pass through the dry- 


ing oven is sufficient to produce a high-quality, 
long-lasting finish. 

In contrast with this, uncoated sheets for this 
application required a prime coat before final 
painting. Temprite found, through experience, 
that the labor and material cost of the primer 
coat exceeded the extra cost of Electro Paintlok. 
Even more important, at today’s level of demand 


they could not maintain required volume of produc- 


BUILT-IN SALES APPEAL for the Temprite Club 
Bar, four-beverage dispenser, is secured through 


PRODUCTION PROBLEMS VANISH when you 
specify Republic Steel Sheets. Whatever your 


tion when both a primer and final coat of paint had 
to be applied and dried. 


As a result, Temprite has standardized on 
Republic Electro Paintlok. And in addition to 
cost and time savings, they secure a higher qual- 
ity finish as well. Even when scratched through, 
Electro Paintlok’s chemically treated zinc sur- 
face continues to retard corrosion and effectively 
limits it to the point of original damage. 

Add all of these advantages to the fact that 
Electro Paintlok is delivered from the mill in 
prime condition for painting and will not rust 
under approved warehousing conditions... and 
you can see why it will pay you to investigate its 
use wherever you have a paint adherence prob- 
lem. Simply contact your Republic representative 
or mail the coupon for full information. 


END PRODUCTION BOTTLENECKS by sending 
your sheet steel fabricating problems to Repub- 


the use of ENDURO Stainless Steel for all housing 
components. The lustrous beauty of ENDURO har- 
monizes with any surroundings ... stays bright 
and sanitary indefinitely without laborious pol- 
ishing. Republic makes all analyses of stainless 
to meet every application. Coupon will bring 
full information by return mail. 


STEEL 


ante Stel Froducla 


Product 


requirements, your Republic representative or 
steel distributor can help you select the ideal 
type of sheet. He is backed by a broad selection 
including hot rolled, cold rolled, continuous gal 
vanized, Galvannealed, Electro Paintlok, Elec 
tro Zincbond”, Electro Flashcote and other types 
in a wide variety of analyses 


lic's Berger Division. You get the benefit of com- 
plete contract fabricating facilities, plus a wealth 
of experience, designed to form high-quality 
sheet steel into products or components of your 
own design, economically. Investigate this means 
of cutting tooling costs and plant additions. Mail 
the coupon for further data, today. 


REPUBLIC STEEL CORPORATION 


Dept. C-1034A 
3150 East 45th Street, Cleveland 27, Ohio 


Please send me further information on 
Republic Electro Paintlok 
Republic ENDURO Stainless Steel 


Berger Division Contract Manufact 


Republic Sheet Steel (specify) 


Name 


Company 


Address 





ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


ylindrical Roller 
earing Retainers... 


The seven basic types in current use... 
their influence on bearing cost and 
performance... why one type is best suited 
to your individual design requirements 


Most cylindrical roller bearings consist of an 
inner race, an outer race, a complement of rollers, 
and a cage or separator which locates and guides 
the rollers. There are significant differences in the 
design and construction of these roller retainers. 
(The word "retainer" is used to designate both a 
cage, which retains the rollers, and a separator 
which only spaces the rollers.) Some retainers are 
simple and economical, well adapted for volume 
production, and designed for use where price is a 
primary consideration. Others are more costly to 
make but are designed for improved roller guid- 
ance, to insure cooler or smoother operation, or to 


provide longer life in heavy duty service. 


Beginning with the most elementary, here are the 
seven basic types of cylindrical roller bearing re- 
tainers in current use, with a brief outline of their 


construction and characteristics: 


1. TRUNNIONED ROLLER CAGE 


The trunnioned roller cage is used for bearings of very thin 
annulus, where the rollers must be small in diameter, closely 
spaced, and relatively 
long. The end rings are 
economical hardened 
steel stampings, into 
which the trunnioned 
rollers are inserted. The 
bars which connect the 
end rings are riveted to 
the rings at assembly so 
that the rollers and cage 
form an integral, non- 
separable unit. Thus, 
outer or inner races can be omitted if desired, with rollers 
operating directly on a suitably hardened shaft or housing bore. 
This cage is an economical design for volume production and 
possesses excellent operating characteristics for a wide range 
of applications, 


4". POCKETED END RING CAGE 
The pocketed end ring cage is restricted to fairly large bore 
bearings with relatively long rollers. The end rings are bronze. 
The steel connecting bars are riveted into the end rings and the 
rollers operate in drilled pockets which guide them accurately. 
‘The construction has less tendency to twist or rack, and operates 
with less end friction because the outside faces of the bronze 
end rings are smooth un- 
interrupted surfaces. 
This type is known as a 
roller-riding cage, and 
makes no contact with 
the bearing races. It can 
be produced economi- 
cally in small lots and 
since it is non-separable, 
bearing races can be 
omitted if desired. The 
characteristics of the 
pocketed end ring cage make it particularly desirable for 
applications where long life and heay y-duty service are required. 


3. STAMPED STEEL SEPARATOR 


The stamped steel separator does not retain the rollers by itself, 
but merely separates them. It is a one-piece steel stamping with 
the separating bars coined to conform to the roller contour, 
and rides the rollers below 
their pitch line. Rollers 
are guided by the race 
flanges and snap rings, 
in conjunction with the 
cage bars. The simple, 
open design of this 
separator insures large 
grease capacity and good 
lubricant circulation, 
rendering it relatively 
insensitive to dirt. Since 
the separator is retained axially by the roller ends, there is no 
external requirement for axial location. The stamped steel 
separator is usable throughout a wide range of bearing sizes 
where rollers are relatively short (the Hyatt Hy-load series), 
and is economical for volume production, 


wA FORMED BAR CAGE 


'The formed bar cage is built up of stamped end rings and bars 
formed to the roller contour. The end rings and bars are 
riveted together at assembly, making the race and roller 
assembly a non-separable unit. This cage is used on Hy-load 
bearings, with double-flanged inner or outer races. This 
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design insures quiet 
operation, better roller 
guidance, and provides 
a smooth contact surface 
between bars and rollers. 
This is a roller-riding 
design requiring no race 
contact in operation and 
is well adapted for vol- 
ume production. 


5. DRILLED POCKET CAGE 


To construct this type, a bronze cylinder is drilled and reamed 
to form pockets in which the rollers operate. After the rollers 
are inserted, a flat end ring is riveted in place so that the 
rollers are permanently 
retained in the cage. This 
design provides extremely 
close control of the rollers 
in operation and prevents 
skewing which would 
impair both the thrust 
and radial capacity of the 
bearing. This is another 
roller-riding cage com- 
prising a non-separable 
unit suitable for operation 
with inner or outer races omitted. The design insures superior 
'erformance and is used in applications requiring bearings of 
Date than commercial quality. 


G. sEPARABLE BROACHED 
POCKET CAGE 


This type is used only on the finest-quality bearings where per- 
formance is more important than price. It is made of one integral 
bronze cylinder, with pockets broached for maximum uniform- 
E ity. This is the preferred 

type for the finest high- 

speed precision bearings 

because it insures mini- 

mum friction between 

rollers and separator, and 

allows better oil circula- 

tion for cooling at high 

speeds. Moreover, there 

are no thermal differ- 

ences in this monolithic 
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construction; the entire unit heats and cools uniformly. The 
separable feature offers the further advantage of roller removal 
for inspection of the race operating surlaces, 


7. NON-SEPARABLE BROACHED 
POCKET CAGE 


Similar in construction to the above, this design offers all the 

same inherent operating advantages. It is used in bearings 
where installation must 
be “blind,” requiring 
rollers to be retained 
with the inner or outer 
race. Controlled roller 
drop IS provided by 
deforming the connect- 
ing bars at assembly 
after the rollers are in 
place in the cage. This 
msures proper retamment 
but has th« disadvantage 

that the bearing cannot be taken apart for inspection. 


HYATT MANUFACTURES ALL SEVEN TYPES 
of cvlindrical roller bearing retainers described above 
—each the finest of its type. You will find more details 
in HYATT General Catalog No. 150, or vour nearby 
HYATT Sales engineer will be glad to help you choose 
the type best suited to your individual design require- 
ments. Remember, HYATT is America's first and 
foremost maker of cylindrical roller bearings. Hyatt 
Bearings Division, General Motors Corporation, 
Harrison, New Jersey. 


ROLLER BEARING 





Engineers Demanded It! 
Reynolds Invented It! 


REYNOLDS ALUMINUM 
TUBED SHEET One-Side-Flat 


(CAPHLE ME SUOMI ena IS HIM CD GTI I IHR E SIE TE A tm at, 
(Patent Pending) 


FLAT SIDE PATTERN SIDE 


The exc:ting new material to complement 
your design and engineering skill 


Reynolds new Tubed Sheet One-Side-Flat is the thus speeding heat transfer, providing faster 


only sheet with one flat side providing integral 
tubing in any parallel or non-parallel patterns no 
matter how complex! Tubed Sheet One-Side-Flat 
two sheets of aluminum metallurgically bonded 
together so that the heat transfer passageways are 
in the sheet) is flat on one side and has the built-in 
tubing pattern on the other side. This amazing 
material routes gas or liquid wherever needed 
with greater freedom and greater efficiency and 
at lower costs. 
Like the original Reynolds Tubed Sheet that 
has its integral tubing pattern expanded on both 
sides and is widely used in the refrigeration indus- 
try, this exclusive new Reynolds development is 
exciting interest in the refrigeration and other 
industries because it promises even more advantages. 
For example, in refrigerator evaporators, Tubed 
Sheet One-Side-Flat permits direct contact of the 
flat side with food packages and ice cube trays 


freezing. As a skin for aircraft, its flat side provides 
a smooth exterior and the entire sheet can be 
cooled through the integral tubing offering a 
possible solution to the "heat barrier" faced by 
supersonic planes. In radiant heating panels for 
buildings, its flat surface can be finished in a 
variety of decorative ways and used to face room 
interiors while hot water is circulating through the 
integral passageways on the other side of the sheet. 


Why not investigate Reynolds Tubed Sheet 
One-Side-Flat for application in your industry? 
Whether transportation, chemical, petroleum, 
construction, appliance or other industry, you'll 
find it an intriguing new material—for amazingly 
flexible heat transfer use or for other uses your 
ingenuity may devise. For details contact your 
nearest Reynolds Office or write direct. Reynolds 
Aluminum Fabricating Service, 2051 South Ninth 
Street, Louisville 1, Kentucky. 


See ''Frontier"", Reynolds exciting dramatic series, Sundays, NBC-TV 





The Finest Products 
Made with Aluminum 


Write for free 24-page “Catalog of " 
Facilities". Get full details on the a made M 


tremend C f | f 
D E REYNOLDS &Xà ALUMINUM 


Service. 


REYNOLDS (Si ALUMINUM 
FABRICATING SERVICE 


BLANKING « EMBOSSING + STAMPING * DRAWING ¢ RIVETING è FORMING « IMPACT 
EXTRUDING * ROLL SHAPING * TUBE BENDING * WELDING * FINISHING 
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KLIXON PROTECTORS 


Safeguard Dependable Operation 
of General Radio Variacs* 


RESET 


d 


y 


The new General Radio Company WSMT3 Variac incor- 
porates the latest features in continuously-adjustable auto- 
transformers. 


To keep these advanced Variacs operating dependably and 
give them maximum overload capacity with full safety 
against overheating, General Radio engineers use KLIXON 
Manual Reset Protectors. Here's what the Engineering Department says: 
"Why KLIXON Protectors? 


1. Variacs for bench use need protection from accidental overloads apt to be encountered in laboratory 
and experimental work. 


2. The protector should trip only when the combination of overload and time produces Variac Maxi- 
mum Temperature limitations. KLIXON Thermal Protectors have time-current characteristics that fit 
Variacs well. 

3. The protector should up-rate Variac for cool operation and derate it for high ambient. KLIXON 
Thermal Protector does this. 

4. The protector had to be as compact and 

inexpensive as possible in interest of space 

and dollar economy.” 


Protect your equipment such as transformers, Y X 
motors, solenoids and automatic reel cords 
with KLIXON Protectors. They will prevent ® 


production delays, and save on costly re- 
pairs and replacements. 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
907 FOREST STREET, ATTLEBORO, MASS. 


*General Radio Company Trademark 
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are often 
Better Than One 


General Plate Composite Metals, made by joining 
two dissimilar metals together with an inseparable 
bond, offer many advantages not always possible in a 
single metal. 

Consider CONFLEX — a General Plate Composite 
Metal of hardenable steel faced on one or both sides 
with sheet copper. CONFLEX is a superior spring 
material, yet it offers better electrical conductivity and 
greater strength — at lower cost — than comparable 
copper alloys. 

It can be easily formed before hardening then 
heat treated to the desired spring characteristic with 
greater uniformity. In mechanical springs, such as 
pen and pencil clips, the copper surface is excellent 
for electroplated finishes. 

CONFLEX is available in long length coils slit to 
desired widths for automatic machine feeding. All in 
all it offers many advantages in the manufacture of 
electrical and mechanical spring parts. 
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...and General Pilate 


CONFLEX 


is a case in point 


Why not get acquainted with CONFLEX by sending 
for a free sample today? 

If you are looking for stronger or lighter metal 
components, with better electrical and mechanical! 
properties and fewer corrosion problems, or if you 
are interested in conserving critical metals or reduc- 
ing parts costs, you should be investigating General 
Plate Composite Metals. Catalog PR-700 covering 
precious to base and base to base cladments, 
TRUFLEX* Thermostat Metals, composite electrical 
contacts, buttons and rivets, etc. sent free. Write for it! 


*Trade Mark of Metals & Controls Corporation 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


17 FOREST STREET, ATTLEBORO, MASSACHUSITTS 





ways to save 
on assembly costs 


QUICK-LOCK 
: SPRING-LOCK 
inmons s 

LINK-LOCK 


DUAL-LOCK 
JUST OUT 


NEW 36-PAGE CATALOG WITH APPLICATIONS 


QUICK -LOCK For fastening remov able access 


doors and panels. Because of its ease of installaiion, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 
place. Stud is self-ejecting when unlocked: visual inspection shows 
whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securelv, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses, locks with a twist of the 
wrist. Made in all-metal and plastic with steel insert. The molded 
design permits heads to be made in various shapes for refrigerator 
shelf supports, washer knobs, brackets. Available in a wide variety 


of shapes and sizes, and also in custom designs. 


RO 7 O-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is locked. Cam action draws panels to 
gether tightly, insures locking even under conditions of misalign- 
ment. Opens easily for demounting. ROTO-LOCK carries heavy ten 
sion and shear loads; can be used for air and water-tight seals: 
recesses completely into panels. Solidly built without springs or 
delicate mechanical parts, unaffected by arctic temperatures or 


field service. 


Simmons Fasteners are widely used in refrigerators, washing ma- 
chines, electrical equipment, electronic assemblies, prefabricated 
portable shelters, coolers, demountable furniture. Every Simmons 
Fastener is a service-proved design with a long record of assembly- 
cost saving in many industries. 

If vou are interested in cutting vour costs, turn to Simmons Fas- 
teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. 
SIMMONS FASTENER CORPORATION 
1751 NORTH BROADWAY, ALBANY 1, NEW YORK 


Product Engineering Julv, 1956 





specify 


9) iS 
Power Type 
RESISTORS 


h | f [ 
a 1 
The Ohmite line of specialized CORRIB and POWR-RIB resistors 
solves your high-current, low-resistance problems. The four 


basic types of Ohmite units (shown below) handle a wide range 


of special power resistor needs. They are designed for con- 
tinuous or intermittent duty and provide dependability for 


* a 
heavy-duty applications. Available in Fixed or Adjustable 
d ICd | ( [lS — “DIVIDOHM®" Types. 
IN STOCK—22 Corrib Resistance Values in 300 Watt Size 


(Core 812” x 1%”). 
IN STOCK—26 Powr-Rib Resistance Values in 5 Section Size 
(17%” long). 


Write for Bulletin 144 


RHEOSTATS 


Be Right with ©) NN I S Be 


TAP SWITCHES 
OHMITE MANUFACTURING COMPANY, 3611 Howard Street. Skokie, Illinois (Suburb of Chicago TANTALUM CAPACITORS 





D good reasons 
Why Industry prefers 


9 HM 3S 


HIGH CURRENT 


ROTARY 


TAP SWITCHES 


Check the features at right that make Ohmite 
tap switches preferred by industry everywhere. 
Shown below are five sizes of high-amperage, 
multi-point selectors. They are extremely com- 
pact, providing up to 12 tap terminals. In addi- 
tion to the types and sizes shown, Ohmite tap 
switches are supplied in open, all-ceramic, 
shorting and non-shorting types. All Ohmite 
tap switches can be mounted in tandem for 
multiple-pole operation. 


Write on company letterhead for 
Ohmite Catalog and Engineer- 
ing Manual No. 40. 


OHMITE MANUFACTURING CO. 
3611 Howard St., Skokie, Illinois 
(Suburb of Chicago) 


CERAMIC 
CONSTRUCTION 
provides perfect 
insulation unof- 
fected by arcing. 
Contacts ond 
mechanism are en- 
tirely enclosed and 
protected (except 
for Model 111). 


"DEAD'" SWITCH 
SHAFT. Complete- 
ly insulated from 
the load by oa 
high - strength 
driving hub which 
will withstand a 
2000-volt test. 


e Right 


"11.7 1284 


EXTREMELY COMPACT, yet 
have mony high-curren! tops, 


perfectly insulated. 


Terminals 


ore convenient for wiring. Back- 


of-panel mounting. 


"SLOW-BREAK'' MECH- 


ANISM, incorporating a 
positive cam- and roller, 
provides "slow-break, 
Qquick-make" action, por- 
ticularly suited to alter- 
nating current. Minimizes 
sparking, extends  con- 
tact life. 


SILVER-TO-SILVER 
CONTACTS, íor high 
electrical conductivity. 
Have low surface resist- 
ance, and eliminate con- 
tact maintenance. 


SELF-CLEANING ROTOR 
CONTACT. Slightly rounded, 
assures perfect seating and 
producing slight rubbing 
motion with every operation. 


RHEOSTATS + RESISTORS + RELAYS + TAP SWITCHES 


TANTALUM CAPACITORS 
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You Need It! 


(0 779 0348 eee  HELEEBDILD 


I Youll Surely Get 
You Want It: Minegsneat Aimed 
q \ 


€. 
AX 
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The boom in production means more pres- 
sure than ever for engineering prints. A 
new, modern reproduction unit with higher 
speeds, more operator conveniences will 
help you deliver them. 


Take this opportunity to replace that old, 
inadequate reproduction machine with the 
efficient new unit you've been wanting— 
a faster, better engineered, and trouble- 
free modern machine! 


If your firm, like most, is gearing up for 
greater-than-ever production, you couldn't 
pick a better time to get the approval 
of management for new, modern, higher- 
production equipment. 


pce 


[—--------- 


a a apvse li 


NOW !s the Time to Get Your New, 
Modern Bruning Copyflex Machine! 


To meet production's push for more engineering 
prints, you couldn't pick a better time to get a new, 
modern reproduciion machine. And you couldn't 
make a wiser choice than efficient, trouble-free 
Copyflex! 


In just the last year, Bruning has introduced five 
new, advanced machine models, one of which is 
shown at the right. These machines offer you the 
famous problem-free installation and operation of 
Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an 
electrical connection. They bring you faster repro- 
duction speed and a host of operator conveniences 
such as fast return of originals, automatic separa- 
tion, front or rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 
costs at a minimum. 


Now is the time to act. Mail the coupon below. 
You'll be glad you did! 
COPYFLEX MODEL 500—4A new, ultra-fast, heavy volume 


machine offering top mechanical speed of 40 f.p.m., auto- 
matic separation, front or rear delivery, automatic stack- 


BR UNING ing, and a host of other advanced features. 
Charles Bruning Company, Inc., Dept. 73-0 
4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! ; i Copvfl B i 
Bou deletion ef Mateielà Please send me information on Copyflex process an 


Model 500 Machine. 


Specialists in Copying Since 1897 ei m NU 


CHARLES BRUNING COMPANY, INC. * 4700 Montrose Ave., Chicago 41, Illinois COMPANY 
In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. ADDRESS o 


| J———  -—— — 
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22-inch Diameter Wheels 
Investment Cast... at a 5076 Saving 


Turbine wheels, 22 inches in diameter and weighing clos 


to 100 pounds, are now being mass-produced by Haynes 
precision-investment-casting process. The wheels are mad 
of stainless steel and are used in the turbocharger section 
of a compressor. At one time a lengthy profile machining 
operation was needed to shape the intricate blades. Invest- 
ment-casting eliminated this operation and cut production 
costs in half. 

l'he savings realized on this wheel are typical of the many 


economies made possible by Haynes’ precision-investment- 


AYNES ) 


TRADE-MARK 


A L4.0 Y S 


J 


casting process. This modern mass-production method 
eliminates many machining, grinding, and assembling opera- 
tions. Intricate contours, odd-shaped cavities, and thin 
edges can all be cast to size. Two or more parts can be 
designed and produced as one integral part. In most 
instances, an investment-cast part can be placed in operation 
as soon as it is delivered. 

For information on how you can use HAYNES’ investment- 
casting process to keep production costs down, write to any 


of the District Sales Offices listed below. 


HAYNES STELLITE COMPANY 


A Division of Union Carbide and Carbon Corporation 


General Offices and Works: Kokomo, Indiana 


Sales Offices 


»veland « Detroit +- Houston * Los Angeles - New York + San Francisco * 


* Haynes” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Rollpin is driven into holes 
drilled to normal production- 
line tolerances 


It compresses as driven 


is vibration-proof. 


TRADE MARK 


his simple 
fastener ? 


No threading, peening or precisior 
drilling with ROLLPIN 


Rollpin is the slotted tubular steel pin with chamfered ends that is 
cutting production and maintenance costs in every class of industry. 

This modern fastener drives easily into standard holes, com 
pressing as driven. Its spring action locks it in place— regardless of 
impact loading, stress reversals or severe vibration. Rollpin is 


readily removable and can be re-used in the same hole. 


If you use locating dowels, hinge pins, rivets, set screws—or 
straight, knurled, tapered or cotter type pins—Rollpin can cut 


your costs. Mail our coupon for design information, 


2330 Vauxhall Road, Union, New Jersey 
Dept. R16-72, Elastic Stop Nut Corporation of America 


Please send me the following free fastening information: 


Rollpin bulletin 7] Here is a drawing of our 
product. What fastener 
Elastic Stop Nut bulletin would you suggest? 


Name —Title 
Firm... 


Street 


a set screw 





MUELLER BRASS CO. 
improves LENSOMETER 


FORGED PART APPROXIMATELY 'A SIZE 


Precision and extreme accuracy are vitally important 
functions of the Lensometer, manufactured by the 
Instrument Division of the American Optical Com- 
pany, Buffalo, N. Y. The Lensometer is used to deter- 
mine the focal strength and axis of an optical lens 
and, consequently, must be extremely precise in 
operation to provide accuracy and uniformity in lens 
prescriptions. 


Forgings made by the Mueller Brass Co. play an 
important role in the construction of the Lensometer 
and contribute to its outstanding performance. For- 
merly, the body of the Lensometer was produced 
from three sand castings, but these now have been 
replaced by just two forgings. Naturally, this simpli- 


lower cost 


fies assembly, and the big forged bronze main sup- 
port arm, shown above, along with the lens support 
bracket insures the constantly accurate alignment of 
the instrument. During the first year when forgings 
were used instead of castings, American Optical not 
only recovered the initial tooling costs but also real- 
ized considerable savings on each Lensometer pro- 
duced. This is another good example of the way 
Mueller Brass Co. forgings can benefit a product 
two ways . . . better performance and lower costs. 
Chances are, your product can likewise be improved 
at a savings to you if you specify brass, bronze or 
aluminum forgings made by the Mueller Brass Co. 


Product Engineering 
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FORGING 


at substantially 


€ WRITE TODAY FOR THE ENGINEERING 
MANUAL YOU NEED 


Mueller Brass Co. Forgings [] 
Engineering Manual H-58565 


Tuf-Stuf Aluminum Bronze Alloys a 
Engineering Monual H-58563 


600 Series Bearing Alloys g 
Engineering Manual FM-3000 


Copper Base Alloys in Rod Form [] 
Engineering Manual FM-3010 


METALS 
AND ALLOYS 
REVIEW 


by FRANK M. LEVY 


Vice-President and Director of Research 


One of our most interesting series of alloys is the group 
which we market under the tradename '"Tuf-Stuf" ... 
a group of aluminum bronze alloys with range and 
flexibility to meet the most demanding needs. They are 
high copper base alloys containing from 9% to 13% 
aluminum and varying amounts of iron, nickel and 
manganese. Being free of zinc, they are not subject to 
dezincification. Tuf-Stuf alloys have a low coefficient of 
friction, good wearing qualities, high tensile strength, 
high hardness and the ability to withstand heavy 
pounding. Some of the alloys can be hardened by heat 
treatment. In the harder grades, these alloys are used 
for heavy duty service where high compressive loads 
are encountered and where lubrication may be scant. 
Present day increases in operating speed of modern 
machine equipment and the economy of little or no 
machine “down” time has made Tuf-Stuf popular in 
the machine tool industry. It is used in a multitude of 
applications where resistance to wear is important, such 
as: Drill Jigs, Feed Nuts, Rollers, Cams, Collets, Gibs, 
Gears, Boring Bar Guides, Lead Screw Nuts and Clutch 
Shifter Forks. Also, because of their ability to with- 
stand higher stresses and resist season-cracking, these 
alloys are ideally suited for threaded nuts and bolts and 
pole-line hardware. 


The unusual physical properties of the Tuf-Stuf series 
have made it particularly useful in the chemical and 
allied industries. These alloys combine the strength and 
ductility of medium steel with high resistance to cor- 
rosion by many chemicals. Tuf-Stuf alloys will not only 
resist oxidation at elevated temperatures, but will also 
retain a greater portion of their strength and hardness 
at these temperatures than will the copper zinc alloys. 
These properties make them ideal in the aircraft indus- 
try for valve seat inserts, spark plug bushings, valve 
guides and propeller hub cones. 


Tuf-Stuf alloys are supplied as forgings, rod or screw 
machine products. As forgings the grain structure can 
be controlled to produce parts that are strongest at 
points of greatest stress and strain. Relatively intricate 
shapes can be forged to closer tolerances than sand cast- 
ings. Where appearance is a factor, a forging may easily 
prove more economical since a minimum amount of ma- 
chining, buffing or polishing is required before finishing. 


If you'd like more information about this series of alloys, 
drop me a line or better yet, send me your sample part 
or blueprint and an explanation of its use and we'll be 
glad to submit our recommendations. 


MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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When heai’s on. Few metals match Inco- 
nel nickel-cl romium alloy in its resis 
tance to high temperatures, In a jet plane 
flame tube, 


spite white heat 


Inconel retains stability de- 


Home front duty. Inconel is widely used 
in the control mechanisms of pop-up toast 
ers and other familiar home appliances 
Operating temperatures re ich 600°F.. so 
working parts including main switch, relay 


and springs are made of inconel. 


Perhaps sooner than you think! 
Automotive engineers predict the 
day is not far off when you'll be seeing 
on the road... 
lrucks ... 


all powered by gas turbine eng 


passenger cars... 
Engines similar to those in jet air- 
craft! 

It’s an exciting prospect. But not 
vet a reality, for certain technical 
problems must still be ironed out. One 
of them involves the search for eco 
nomical, heat-resisting alloys. They 
must be strong and tough... able t 
stand red h 


at sudden changes in temperature 


and not go to pieces 


[Ihe designers of aircraft engines 
found answers to their problems in 


such Inco- 


INCO 


Gt velope d produ: Is às 


Nickel Alloys I 


Inconel* nickel-chromium alloy. the 
Nimonic* group of nickel-chromium 
alloys, and other nickel alloys which 
we developed especially for aircraft 
use. 


We're working 


live engineers now, Ind when gas tur- 


to help the automo- 


e aulos and trucks hit the road 


you can he sure nickel 


j 


nerciaity., 


: m 
loys will have made it possibli 


If you have a problem in which 
corrosion, high or low temperatures, 
stresses or fatigue are troublesome 
factors, lets talk it over. One of the 

wre than fifty Inco Nickel Alloys 
now available may have just the com- 
bination of properties you want. Write 
us. [he International Nickel Company, 


Inc., 67 Wall 5t., New York 5. N. Y. 


INTERNATIONAL NICKEL 


'erform Better, Longer 


ngineerin July 





SIZE 0-3 STARTERS 


Converta-Kits Permit Easy Modification of Basic Starter 


You get MORE . . . more flexibility with Allis- 
Chalmers control. A screwdriver and the proper 
Converta-Kit are all you need to change a basic 
Allis-Chalmers size 0-3 starter into the exact unit 
demanded by your production. Converta-Kits are 
available for push-button, selector switch and elec- 
trical interlock modifications. Starter replacement 
parts—contacts, magnetic coils and overload relays 
—are also available in packaged kits. 


NEW LINE OF SIZE 4-5-6 STARTERS 
Quick Quenching Extends Contact and Chute Life 


Heart of these starters is a new contactor which 
uses a revolutionary principle of arc interruption 
In centering the arc, increased blowout action and 
fast quenching result from a combination of thermal 
4. Seng bewevt ection forces ore te convection and magnetic action. Since the arcing 

contor time is sharply curtailed, contact and chute life are 
3. Contacts fully open — arc extinguished. greatly extended 


1. Are across contacts as they start to open 


HIGH VOLTAGE STARTERS 


Complete "Line-to-Load" Control and Protection 


Allis-Chalmers Type H starters are built in a wide 
range of ratings for squirrel-cage, wound-rotor and 
synchronous motors . . . for full or reduced voltage 
— reversing or non-reversing — with plugging, dy- 
namic braking and multi-speed features. Built into 
the starter is the type and degree of protection 
dictated by the application. 


What is your control problem? 


As manufacturers of a diversified line of industrial 
equipment, Allis-Chalmers has solved thousands of 
control application problems. This specialized ex- 
perience is yours when you specify Allis-Chalmers 
control. See your Allis-Chalmers representative or 
write Allis-Chalmers, General Products Division, 
Milwaukee 1, Wisconsin. 


Converta-Kit is an Allis-Chalmers trademark E 


this 


4, 
terme 


S-CHALMERS 
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“AMAZING 18L8. A(RCRAFI-6UN 
MOTOR DELIVERS 


37 HP FOR /O SECONDS! 


GENERAL ELECTRIC HAS PACKED POWER PLUS 
INTO THIS AIRCRAFT MOTOR. THIS COMPACT 
400 CYCLE MOTOR OPERATESAN ALL- ELECTRICALLY 
POWERED AIRCRAFT GUN DELIVERING 37 
HORSEPOWER. FOR IO SECOND FIRING INTERVAL 


-.OR TWO HORSEPOWER PER POUND OF MOTOR! 


SOME UNUSUAL DESIGN FEATURES: ocoaLe Rotor 
CONSTRUCTION PERMITS UTILIZATION OF SINGLE 
OR DVAL POWER SOURCES; USE OF NEWLY DEVELOPED 
G-E INSULATION SYSTEM PROTECTS AGAINST 
INTENSE HEAT; AND SPECIAL ROTOR 
CONFIGURATION PROVIDES HIGH STARTING 
Hye TORQUE AND HIGH OPERATING EFFICIENCIES. 


THIS SPECIALLY COOLED G-E MOTOR OPERATES WHERE 


DEPENDABILITY CAN MEAN LIFE ITSELF 


THIS G-E MOTOR DRIVES A VENTILATOR TO 
EXHAUST WELOING FUMES WHICH CAN PROVE 
DEADLY IN THIS UNDERGROUND CABLE TUNNEL— 
OR IN A SHIP'S HOLD OR ANY ENCLOSED AREA, 
DEPENDABILITY IS IMPERATIVE. DESIGN OF THE 
TOTALLY-ENCLOSED MOTOR (TO GE MOUNTED 

INSIDE BLOWER) POSED THE PROGLEM OF 
DISSIPATING MOTOR HEAT. G-E ENGINEERS 

SOLVED THE PROBLEM BY BUILDING THE MOTOR } 
WITH SPECIAL HEAT- DISSIPATING RIBS. AN 


INTERNAL FAN TRANSFERS HEAT FROM THE 
WINDINGS WHILE THE BLOWER. ITSELF BRINGS 


COOLING AIR OYER THE RIGGED HOUSING. 





* I AVAILABLE : COMPLETE 
SMALL MOTOR ENGINEERING 
Sp ecia ty mo ors ASSISTANCE FOR Yous 
HERES THE SPECIAL 


ll ATTENTION YOUR SMALL MOTOR 
PROBLEMS GET AT G.E. 


YOUR LOCAL G-E APPARATUS 
SALES ENGINEER LEARNS ALL 
ABOUT YOUR MOTOR NEEDS. 


A 


FACTORY ENGINEERS WITH 
YEARS OF MOTOR 
APPLICATION EXPERIENCE. 


m s. 
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MECHANICAL ARNG HAS FINGERS THAT AT THEIR. DISPOSAL ARE 
TWIST STEEL OR MANDLE AN EGC G.E/S COMPLETE DEVELOPMENT 

A G-E MULTIPLE AMPLIOYNE SET CONTROLS THE HPTOPPIPS TREMIUTTSS. 
MUSCLES OF OMAN, AN OVERHEAD MANIPULATOR 

BVILT BY GENERAL ELECTRIC, O'MAN CAN KNOT 
STEEL GARS, YET DEMONSTRATES A DELICATE TOUCH 

WHEN IT LIFTS AN EGG WITHOUT BREAKING IT. 
O’/MAN 15 THE WORLDS LARGEST MECHANICAL ARM 

BUILT TO SUBSTITUTE FOR HUMAN BRAWN IN : 

RADIO- ACTIVE AREAS. IN SHORT ORDER. A SAMPLE 
A SYSTEM CONSISTING OF G-E DEVELOPED onama a 
AMPLIOYNES PROVIDES 20 TO 1 SPEED CONTROL, 

DYNAMIC BRAKING, CURRENT LIMIT OVERLOAD 


PROTECTION, AND ADEQUATE AMPLIFICATION TO. FOR THIS COMPLETE HELP. 


KEEP CONTROLLER SMALL. CONTACT YOUR NEARBY G-E 
APPARATUS SALES OFFICE. 


WRITE FOR MORE INFORMATION COVERING G-E EQUIPMENT DESCRIBED 
IN THIS AD TO GENERAL ELECTRIC CO., SECT 633-3, SCHENECTADY 5,N.Y. 


GENERAL GO ELECTRIC 





T VP TV 
OIL & GREASE SEALS 


O- RINGS SHIMS 


Product Y the world’s largest exclusive 
nufacturer of oil seals 


When you need a dependable source of conventional oil seals, 
or engineering help on new seals to meet unique conditions, 

call your National Oil Seal Applications Engineer. He's a 
specialist in seals, factory trained and a veteran at his business. 
W hether vour seals can be shipped from stock, made 

from existing tools, or require new engineering, he'll give 


you à fast, accurate and realistic answer. 


Your National Applications Engineer is backed by the productive 
capability of four big NMB plants, and 35 years of oil seal 
specialization. Call him while your new design is still 

on the drafting board—the best time to specify seals. 


His telep’ one number and address are listed above. 


NATIONAL MOTOR BEARING CO., INC. 
Plants at Van Wert, Ohio, Redwood City, Downey and Long Beach, Calif. 
General Offices: Redwood City 


roduct Engimeerm 





"STOCK ANSWER" 
to many a design problem 


ALLEN 
DOWEL 


ALLEN DOWEL PINS are being profitably employed 
in a thousand and one ingenious ways beyond their 
conventional applications in tool and die work — as 
economical roller bearings, as axles, precision plugs, 
hinges and wrist pins to name a few. 


If you have an application that will utilize the 
great strength, accuracy and fine finish of Allen 
Dowel Pins, you can save substantially on the cost 
of your product — because you can secure them at 
favorable prices right from your Allen Distributor's 
stock. 


ue À i SPECIFICATIONS 
Check the quick facts at the right and write directly 
Made from Allenoy heat treated steel. Surface hardness 


-n’s Engineering Department for f ^r tech- í Sur 
to Allen’s Engineering Department for further tech 42.44, Reckwell C seio: esso basdinens 52-54, Cus depth 
nical information. 010" to .020" depending on size. 
Single shear strength 160,000 to 180,000 p.s.i 


Surfaces precision ground to + .0001” with micro-inch 
finish of 6 RMS max. 

Sizes: Diameters, 4s” to 1”. Lengths, %” to 6 

Two standard oversizes — .0002 for press fits between 


mating parts, or .001 for repair work, or holes machined 
oversize. 


Produc t 





LH 


Fact 1... no "swiss-cheese" vent holes in the 
solid frame to restrict mounting angles or 
allow liquids or dirt to damage windings. 
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Westinghouse Offers the Only 
True All-Position Mounting Motor 


. . . one important FACT about the 


new Westinghouse 48-frame fhp motor 


A solid, protective frame plus 22% more oil capacity 
helps make the new Westinghouse 48 frame the only 
true all-position mounting motor. 

By using a straight-through ventilation system— 
which actually boosts cooling ability—the need for 
holes in the frame is eliminated. The rigid protection 
of the solid cover keeps out harmful liquids, dust and 
dirt, no matter what the mounting angle. Gone, too, are 
the bothersome whistle noises of other motor designs. 


A positive oil-return lubrication system protects the 


new Westinghouse motor regardless of mounting posi- 
tion... your assurance of smooth performance for 
longer periods, even at peak loads. 


Don’t expect all these benefits in any other motor. 


The Man With The Facts, your Westinghouse sales 
engineer, has all the information about this new fhp 
motor line. Contact him today. Or write for DB-2801. 
It contains complete technical data. Westinghouse Elec- 


tric Corporation, Small Motor Division, Lima, Ohio. 
j 


you cAN 8€ SURE...ic i15 


Westinghouse 


Fact 2... up to 4066 less space needed 
to stock some sizes. And the motor 
takes less room in your product, too. 


Product. Engimecrim Jul 


Fact 3... weight savings up to 5006. 
Conserves mounting and housing space 
...lowers material and shipping costs. 


— 


Fact 4 ...straight-through ventilation 
assures cooler operation for longer run- 
ning periods, even at peak loads. 
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FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision nuts t retain strength and holding power 


« 


embiies servomecnanisms, electronic na electric C »ment if iture devices 


Design Lighter, More Compact Products 
with New Fiextoc Microsize Locknuts 


Standard Microsize Locknuts Permit Design Engineers to Develop and Fasten Smaller Assemblies Safely 


New FLextoc Microsize locknuts are smaller 
Shoulder Height and lighter than regular FLExLocs of the same 
nominal diameter. Wrenches of smaller size 
are used to install them. Mating joints or 
flanges can be designed smaller—with no loss 
in strength or convenience of assembly. 

Microsize FLExLocs have all the advantages of larger 
FLEXLOcs. One-piece, all-metal construction—nothing to put 
together, come apart, lose or forget. Use them as lock or stop 
nuts—they stay put anywhere on a threaded member as soon 
as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetallic 
inserts to pop out or deteriorate. Moisture, dryness, oil, 
temperatures to 250°F won't affect these Microsize FLEXLOCS. 
Just screw them on. They lock and stay locked. Vibration 
won't shake them loose. 

For complete information on Microsize FLEXLOCS, con- 
sult your authorized SPS distributor. Or write STANDARD 
PRESSED STEEL Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO. 


STANDARD MICROSIZE FLEXLOCs — in sizes ranging from 0-80 FLEXLOC .ockNUT DIVISION $ 


to 4-48 — are available in brass (either plain or cadmium plated). 


Consult SPS for miniature nuts of other conventional materials. JENKINTOWN PENNSYLVANIA 
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TRANSFER CYL 
3” BORE 


l] |] 
"i CYCLE TIME Vf 
) SECONDS 
LIFT CYL 
12” BORE 


je AIR CIRCUITS 


AIR SUPPLY 


(6) 


SET 90 p 


2-POSITION 
AIR CONTROL 


Write for FREE "Circuit Rider" booklet. It explains 
the above circuit plus many others. 


how important is the 
RIGHT CIRCUIT ? 


One can't overestimate the importance of a properly 


LOGANSQUARE 
CYLINDER 


LOGANSPORT MACHINE CO., INC. 
designed and equipped circuit. Logan-designed circuits 812 CENTER AVENUE, LOGANSPORT, INDIANA 
are operating all over the world. Let Logan engineers 
help you design the circuit to meet your production 
requirements. For a dependable ONE-SOURCE supplier 


of air and hydraulic equipment . . . specify Logan. 


Please Send Copy of Cafalog: 
100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
100-2 MILL-TYPE AIR CYLINDERS 200-2 ROTOCAST HYD. CYLS 
100-3 AIR-DRAULIC CYLINDERS 200-3 750 SERIES HYD. CYLS 
100-4 AIR VALVES 
100-5 LOGANSQUARE CYLS 
100-5-1 ULTRAMATION CYLS 
] 51 PRESSES 
FACTS OF LIFE ABC BOOKLET 
] 62 SURE-FLOW PUMPS CIRCUIT RIDER 


200-4 HYD. VALVES 
200-5 FITTINGS 


70-1 CHUCKS 


Your dependable SINGLE SOURCE 
— SW for all air and hydraulic equipment 


MEMBER 


Natl. Mach. Tool 
Builders’ Assn.; 
Natl. Fluid Power 
Assn. 


TO: 
NAME 
COMPANY 


ADDRESS 
PROPERLY DESIGNED * PROPERLY EQUIPPED BY LOGAN 
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PowsnÜnie "Timing?" Belt 


"Invention 
of High Order..." 


savs The Franklin Institute 


"For invention of high order and for particularly meritorious improvements 
and developments in machines and mechanical processes." 


These are The Franklin Institute's words in awarding its 1955 Longstreth Medal 
to the inventor of U. S. PowerGrip "Timing" Belts — the outstanding contribution 
to power transmission of the decade. 


It's easy to understand why PowerGrip received this great award. By providing 
; 1 The Franklin Insti- 

near-100% efficiency in positive, non-slip, split-second timing, it has become stand tute, founded in 
d : : e 5 Tr Phila. in 1824, is one 
ard equipment on a wide variety of machines and appliances. The list grows daily. of the oldest and 
É : most renowned sci-| 

U. S. PowerGrip Timing Belts — and descriptive literature — are obtainable from entific institutions 

i 9 “yy ” . Its awards are made 
factory-trained engineers at any of the 28 strategically located "U. S." District Sales only after exhaustive 


" , i , of contribu- 
Offces or by contacting us at Rockefeller Center, New York 20, N. Y. o4 science T 


Mechanical Goods Division 


United States Rubber 





Spring steel within this range... 
FOR THE MOST EXACTING NEEDS KNOWN TODAY! 


e That this is the age of specialization is certainly 
true in the use of steels. And in this regard Athenia 
Steel customers benefit especially by two not-too- 
common factors. First, by extreme control of quality 
and uniformity, unsurpassed, seldom equalled any- 
where! Secondly, by painstaking technical service to 
determine or develop precisely the right steel for any 
special need. 


Here at Athenia we concentrate on cold rolled high 


carbon flat steels, custom made of .45 carbon and 
to 16 
to .065". Full range of finishes and tem 


higher, in widths from .015 and thicknesses 
from .001 
pers. We also produce special narrow width stain 
less, and the new super-tough, corrosion resistant 


spring material, Nilcor*. 

For a new and profitable experience in service and 
in steel controlled precisely to your needs. 
try us! Trade Mark Na 


NATIONAL-STANDARD COMPANY + NILES, MICHIGAN 
Tire Wire, Stainless, Fabricated Braids and Tape 


ATHENIA STEEL DIVISION «+ CLIFTON, N. J. 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS 


Industrial Wire Cloth 


4 
es 


| (S 

|) h ) 
NATIONAL- 
STANDARD 


- 
Cena ny 


WAGNER LITHO MACHINERY + JERSEY CITY, N. J. 
Special Machinery for Metal Decorating 


WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS 
Round and Shaped Steel Wire, Small Sizes 


wit’ 





JACK & HEINTZ SOLVES 
TORQUE PROBLEM FOR 


ELECTRO-WAY DISPOSERS 


HERE'S THE PROBLEM: 


National Rubber Machinery Company 

of Akron needed a special motor to meet 

the performance and design requirements 

of the efficient garbage disposer they 

manufacture for The Electro- Way Corporation 

of Los Angeles. The motor had to provide 

the necessary torque for grinding anything 

from a potato peeling to a ham bone or 

artichoke, without stalling. It had to start 

instantly, even when the disposer was jammed 
ROTOR 

full of waste. Finally, the motor had to 


give trouble-free service without overheating 


in the smartly styled, modern housing. 


HERE'S THE SOLUTION: 


A Jack & Heintz Customized Motor 
provides the answers to all these problems, 


ot a cost that keeps the sales price 
STATOR RING 
competitive. A /3-hp, capacitor-start, ASSEMBLY 
single-phase motor, with special winding, 
handles all the varying torque conditions of 
this kind of se, vice. The end bell is 
specially designed to provide maximum 
oir openings for ventilation. All 
electrical components are built for 
efficient operation under the 


higher temperatures encountered 


In this type of service, BELL 


DESIGN YOUR PRODUCT TO DO 
A JOB...NOT TO FIT A MOTOR 


Avoid those "standard" motor compromises in your 
product through an engineering philosophy that's 
geared to solve your special needs, Design your 
product to do a job... not fo fit a motor! Send for 
our free booklet, When to Specify Special Motors. 


y, 
Write Jack & Heintz, Inc., 17627 Broadway, g 
Cleveland 1, Ohio. 


©1966 by Jack & Heints, Inc. 
cusTtomizeo ePack & BB BUNTZ ELEctTRIC MOTORS 
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Controlling A Radiant-Heat Drying Drum 


No. 3 in a series 


Shou ng the Broi a 





This high-temperature, radiant- 
heated drying drum is used for drying 
printed fabrics or for heat-setting 
synthetic coatings onto fabrics. Par- 
ticularly interesting is the way in 
which it combines a Fenwal unit and 
quick cooling features to secure the 
close temperature control necessary 
to prevent scorching the 
case of shut-downs. 


fabric in 


The drum is usually operated at a 
surface temperature of 350° to 450°F, 
but can maintain temperatures up to 
700°F, as required. The revolving 
drum surface is heated by a combina- 
tion of infra-red rays and convection 
from a refractory trough heated to in- 
candescence (about 2400°F) by a gas- 
air manifold burner. 


— ————9 
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Drum temperature is controlled by 
a Fenwal Series 540 Indicating Tem- 
perature Controller. As shown in the 
diagram, this is connected by a capil- 
lary tube to the temperature-sensing 
bulb, located close to the interior sur- 
face of the drum. The trough and 
manifold are stationary along the axis 
of the drum. Flame is played along 
the surface of the trough by a series 
of jet nozzles, burning a mixture of 
air and natural or manufactured gas. 
To aid in preventing scorching the 
product, materials used for the drum 
and heater system are of lowest 
practical heat capacity. The drum 
surface is of 16-gauge steel, which 
assures a low keat content. 

Also, the combustion air supply 
doubles as a coolant for the drum. 
The air stream is not tied in with the 
temperature control system and con- 
tinues to flow after the gas is shut 
off. Thus, it quickly cools the heater 


CONTROLS TEMPERATURES 


Product Li 


igincering 








trough and blows the heated air 

of the drum. This, plus the low heat 
capacity of the drum surface, pro- 
vides the required safeguard against 
scorching the product during sudden 
shut-downs. 





Control Within !4 of 19; 
When the operator sets this Fen wal 
Series 540 Controller to the required 
processing 


temperature, he knows 
that temperature will be maintained 

on the button! Heat input is con- 
trolled by the Fenwal unit, actuating 
a solenoid valve in the supply line. 
The gas, maintained at atmospheric 
pressure by a diaphragm regulator, 
is drawn into a proportioning mixer 
valve under negative pressure cre- 
ated by the air stream. The air sup- 
ply, maintained at approximately one 
psi, reaches the mixer through a 
separate supply line. 

W ith the Series 540 Control on guard 


over the heating system, the manufac- 


PRECISELY 


The Series 540 Cont 


adjustable between 100 


Temperature differentia 
able between 1°, and 
temperature ranges Dy 
ustment of pilot contac 
sensitivity and close accurac; 
throughout 
tic, making it 
indicating controller for k 
liquid baths, 
ing macninery and generali in l 
processing 


For Your Own Applications 


many different 


types of Fenwal temperature control 
Besides the 


tnese 


its range are characteris- 
an ideal temperature 
ilns, ove 


baking ovens, p: 


and detection devices 
Series 540 described here, 
include standard THERMOSWITCH 
units, Midgets, Miniatures, etc. Send 
the coupon for new Catalog No. 500. 
Remember that Fenwal's engineering 
staff is alway to help y 

any temperature control problem. 


ou solve 


s ready 


FENWAL INCORPORATED 
27 Plea ant Street 


Ashland, Ma 


Please send 


Na me 





what are 
your bearing 
requirements ? 


A different demand .. . or set of demands .. . is made of bearings in every 
different product. Chief considerations may be: minimum noise level... 
corrosion resistance . .. low unit cost... wear resistance to oscillating or 
sliding motion . . . operation in presence of moisture .. . or others. When 
considering a sintered metal bearing for your product, it is essential that 
you obtain the correct alloy. The wide range of GRAMIX alloys, together 
with the long experience of our engineering staff in working with bearing 
applications, assures you of getting the best possible bearing for your 


product. 


THERE 1S A GRAMIX 


(A PRODUCT OF POWDER METALLURGY) 


FOR YOUR 


Certainly, there is such a thing as a "general purpose" 
sintered bearing alloy ...GRAMIX Grade 81 fills this role, 
and does it well. But there are also applications that demand 
special alloys, designed to do a specific job better. There is 
a wide range of GRAMIX alloys to meet every individual 
design consideration. Properties of these alloys vary widely: 
tensile strengths range from 8,600 psi to 25,000 psi . 

elongations from 1% to 10%! Operating characteristics 
also vary. For example, under conditions where there is 
minimum lubrication, GRAMIX Grade 183 (copper, tin, 
lead, nickel) is recommended. For heavy duty operation in 
a surplus of oil, GRAMIX Grade 307 (copper, tin, lead, 
carbon) is preferred. These few facts convey an idea of the 
wide design range of GRAMIX alloys. There is one that 


exactly fits your product... 


THE UNITED STATES 
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BEARING ALLOY 
DESIGN REQUIREMENTS 


ENGINEERING BULLETIN No. 18 


A NEW GRAMIX ENGINEERING BULLETIN TO HELP THE 
PRODUCT DESIGNER IN SPECIFYING SINTERED BEARINGS 


Product engineers who specify bearing materials will 
find Engineering Bulletin No. 18 of great help. It presents 
in concise form much of the knowledge we have accumu- 
lated since 1924, when GRAMIX was first produced. 
Design requirements, metallurgical considerations, and 
GRAM | X. alloy selection are all discussed. A table of data on 
E F A R | N G $ GRAMIX alloy composition and physical characteristics 
such as density, tensile strength, elongation, and radial 
crushing strength is included. The section devoted to 


selecting the right GRAMIX alloy to fit greatly differing 


product requirements is an ideally simplified guide to 
d uu ur s lamiaons this complex subject. Write for your copy of Engineering 


Bulletin No. 18 today. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Positive power 
transmission with 


constant angular velocity 


made possible by 


"Timing* 
Belt drive 


in New POPE Super-Precision 
Boring Machine 


These photos, taken from Pope's* own 
literature, show clearly how Gilmer "Timing" 
Belts are used to drive both spindles and 
table mechanism of this new precision 
machine. 

The table mechanism, containing neither 
cams, change gears nor linkages, is under full 
automatic electrical control. A reversible, 
variable-speed D.C. motor provides 
infinitely-variable feed and traverse rates, 
making it as flexible as any hydraulic system. 
The non-slip "Timing" Belt drive makes it 
possible to maintain a precise relationship 
between motor speed and mechanism. 


Another Gilmer “Timing” Belt drives both 
boring spindles at a constant angular velocity 
—a most important consideration on any 
metal cutting or grinding operation requiring 
a high degree of precision or surface finish. 


The "Timing" Belt's teeth mesh with 
axially-cut grooves in the "Timing" Belt 
pulleys, providing positive grip even when 
the pulleys are small and the wrap-around 
or arc of contact is quite limited, as in these 
two drives. It is not necessary to maintain 
high initial tension, involving frequent 
take-up and excessive bearing loads. 


Gilmer "Timing" Belts and pulleys are 
available in stock sizes, or may be made to 
order for O.E.M. needs. Consult your local 
NYB&P distributor if you are looking for a 
positive power transmission drive that is light, 
strong, compact, and requires no lubrication! 


*Pope Machinery Corporation, Haverhill, Mass. 


America’s Oldest Manufacturer of Industrial Rubber Products 
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New DynAC stops motors 
instantly. . without a ripple! 


Here's dramatic proof of the smooth, controlled 
braking action of the new Westinghouse DYNAC 
braking controller. Motor stopped znstantly— without 
disturbing the water in the glass goblet. “Grab- 
bing” or jerky stops are eliminated with DYNAC 
braking. 

Wherever rapid and/or controlled stopping is re- 
quired, DY NAC can not only contribute an important 
safety factor, but it can save you headaches—and 


YOU CAN BE SURE... iF ITS 


Qu C 


Westinghouse iW: 
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money—on: (1) production time, (2 rial rejects 
and spoilage, and (3) maintenance expense. 

Because it's complete ly electrical, DY NAC requires 
no mechanical apparatus or motor linkage—it simpli- 
fies maintenance. And it comes in one compact, 
spacesaving enclosure. Get the facts on DYNAC’s 
many cost-cutting applications—with every type of 
standard induction motor. Use the coupon below 
for more information on DYNAC. 


WESTINGHOUSE ELECTRIC CORPORATION 
P.O. Box 868, Pittsburgh 30, Pa. 


Please send me descriptive bulletins 15-6 


new DYNAC braking controller. 
Nome 

Company 

Address 


City 
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THOSE WHO Gu MACHINES 


The completeness of Square D's pushbutton line makes 
a lot of sense to machine builders. Since any operator 
can be used with any contact block, every conceivable 
combination can be obtained with a minimum stock of 
packaged units. Another thing they like...the customer's 
enthusiastic approval of Square D control on the equip- 


ment they buy. 


PETE PET 
" LLELEI. 
TH lela 
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COIN OPERATED SE LECTOR 


MUSHROOM BUTTON 
1%” or 24”. Momentary SELECTOR SWITCH SWITCH Available in same 
2 or 3 position with 4 selection as standard type. 


contact. 7 different colors. 
different cams. 


MOMENTARY 
CONTACT Guarded 
button in 7 colors 


SELECTOR 
KEY PUSHBUTTON com- 
OPERATED bines selector PADLOCK Latch 
SELECTOR SWITCH switch and push- AE atch PADLOCK 
Discourages unau- button. 2 or 3 posi- A = ME ATTACHMENT Cov- 
thorized operation tion in red or black ary contactbutions. er type. Prevents 
Locks "off" position 
depressing button. 


MAINTAINED 
CONTACT ATTACH- 
MENT Used with two 
operators and one 
contact block. 


SELECTOR 

SWITCH LOCK- 

OUT Permits NEOPRENE CAP for 

switch to be v momentary contact 

locked in any WOBBLE STICK OPERATOR for button. Prevents 

one of three momentary pushbutton operator. liquids, dust and grit 

positions. Ideal for emergency stop with from working into 
pendant station. pushbutton operator. 


SQUARE D LINE! 


NOW..-EC&M PRODUCTS ARE A PART OF THE 


SQUARE J) COMPANY 
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AND THOSE WHO e THEM 


Perfo: i igh with the 
men who bu intain the machines. 
Square D pushbuttons, signed to JIC and 
NMTBA standards, have been proven by severe 
tests involving millions of operations. They 
offer still other features...generous wiring 
space and exclusive "Slide and Swing” enclo- 
sure covers for easier, faster installations when 
machine operations are changed. 


CONTACT BLOCKS and PILOT LIGHTS 


Single Pole N O Duplex N.O Tandem Operation. Duplex N.O and 
and N.C. Contacts. and N.C. Contacts. N.C. Contacts with extended stems for 
combination with another block. 


Duplex N.O. and 

N.C. Contacts with ; PILOT LIGHT. Generous 

*^ one N.O. circuit ^N illumination and wide-angle visi- 

P closing ahead of the | bility. Greatly reduced filament 
other. Designed for ^ burn-outs. No loosening of lamp 
2-speedorsequence + under vibration. Six colors— red, 
operations. s " amber, green, blue white, clear 


BO: 


ANY OPERATOR WITH ANY CONTACT BLOCK 


Y 5: 
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ENCLOSURES AVAILABLE FOR 1 TO 16 UNITS 
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Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma 
terials, shown in dumping position. INSET: “Dacron” is the reinforcement in the V-belts on 


the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster's V-helt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster Dumpster gen 


erates from a single hydraulic pump driven by V-belts. To in 


sure dependable, slip-free operation and positive starting at 6 REASONS FOR USING PREMIUM 


this important spot, Dempster Brothe rs, Ine switched to pre 


mium V-belts reinforced with Du Pont “Dacron”* polyester V-BELTS REINFORCED WITH “DACRON” 


fiber. During the six years since the change, the belts have been 


proving their superiority on hundreds of Dempster-Dumpsters ; 
I l e Transmit up to 40% more horse- 


power. 


in use throughout the country 


Slippage and stretching have been sharply reduced by the 
10 greater strength of belts made with Du Pont **Dacron"' 
Two premium V-belts now do the work formerly handled by 
three standard belts. The belts remain stable deliver more 
horsepower from the pump. And the ability of these belts to * Longer flex life, 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation * Cut downtime, 


e Withstand greater shock 
loading. 


In designing your next drive, investigate the advantages of 
premium V-belts made with “Dacron”. They combine the 
unique properties of the “Dacron” yarn made by Du Pont and 
the highest skills of the leading V-belt manufacturers. For a 
list of manufacturers using ‘“‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


‘‘Dacron” in V-Bel/ts “Dacron” i Du Pont’s registered 


* Low stretch. 


* Require less 
maintenance, 


BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 
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High efficiency—low cost 


Bus | 
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WIST 


STANDARD-SIZED ROLLED-THREAD 


n iate Doa 


Provide 4 times more efficiency than conventional 
screws—and require only 1/4 of the power. 


Reduce size, weight, cost of entire unit. 


Here’s great news for every manufacturer who 
uses Acme screws or hydraulic actuators in his 
product! Saginaw now offers Rolled-Thread 
Saginaw b/b Screws in standard sizes at amazingly 
low mass-production cost. 


In many applications this new rolled-thread type 
will provide completely adequate performance at 
a fraction of the cost of machined-thread units. 


GIVE YOUR PRODUCTS THESE PERFORMANCE 
ADVANTAGES AT NO INCREASE IN COST— 


At least 90% efficiency guaranteed—compared 
with 15°) to 20°, efficiency of Acme screws. 


Requires less than 1/3 as much torque as 
Acme screws for same amount of lineal output. 


| 


tt | 
d 


Saves substantially on cost, size and weight 
of motors, gear boxes and auxiliary equipment. 


Bananas — 


Far less wear—less maintenance—longer life. 


| 
| 


^ Precision positioning—fíree play can be vir- 
tually eliminated where necessary. 


Operates dependably with or without lubri- 
ome 


cation at temperatures from —75° F. to +275° 


i 


M 


| 


MILII. 


New standord Saginaw boll-nut con be furnished threaded or with 
flange or trunnion-type odaptors for easy application to almost any unit 


SAGINAW STEERING GEAR 
DIVISION OF 

GENERAL MOTORS 
CORPORATION 


SAGINAW, MICHIGAN 
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ROLLED-THREAD SAGINAW b/b SCREWS ARE NOW AVAIL- 
ABLE IN THESE STANDARD SIZES AND ANY SCREW LENGTH 


Ball Circle 
Diameter Ball Size lead 


.375 .0625 
631 125 
1.000 15625 
1.171 .28125 
1.500 34375 
2.250 .375 
3.000 .500 


ROLLED-THREAD SAGI! AW b /bSCREWS ARE ALREADY BEING 
SUCCESSFULLY USED IN THESE TYPICAL APPLICATIONS: 


* Automatic Garage * Circuit Breakers 
Doors Convertible Top Lifts 
Automobile Seat Die Table Positioners 
Adjusters and Window Drill Presses 


Lifts Marine Steering 
Barber Chairs Gears 


Bumper Jacks e Welding Machines 


--SEND FOR FREE DATA BOOK-- 


Saginaw Steering Gear Division 
Ball Bearing Screw and Spline Operation, Dept. 7J 
General Motors Corporation, Saginaw, Michigan 


Please send detailed data on your new Rolled- 
Thread Saginaw b/b Screws. | am interested in their 


application to 
Name —Title 
Firm 

Address 

City 


CK* €AUVQ 
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WORLD'S TALLEST MAN-MADE STRUCTURE. 100 


ft. higher than the antenna atop the Empire 
State Building, the 1572 ft. television tower 
of Station KW'TA in Oklahoma City dramat 
ically illustrates the advantages obtainable 
with USS MAN-TEN Steel in structures where 
both great strength and light weight are im 
perative 

USS MaN-TEN Steel supplies the needed 
strength in the intermediate sections of the 
tower, 1050 ft. in all, where maximum diam 
eter mild rolled steel rounds were simply not 
strong enough to carry the load of the tower 
above 

In the topmost bays, mild steel although 
strong enough was replaced by lighter, smaller 
sections of USS MAN-TEN Steel to provide 
greater or equal strength while at the sam« 
time reducing wind resistance so that the 
structure will be safe in winds up to 150 mph 


? 
M 
E Jas 


RUGGED IS THE WORD. Used in the body liner 


plates and canopy guard of this 34-ton Rear 
Dump built by Euclid Division, General 
Motors Corporation, Cleveland, O., USS TRI 
TEN Steel provides 50%, greater strength, 
60%, greater toughness and three times the 
resistance to atmospheric corrosion of struc 
tural carbon steel. And what is of particular 
importance in equipment like this, that must 
be able to operate all year around, is TRI-TEN 
Steel's ability to withstand the shock and im 
pact of heavy, high speed loading even at 
sub-zero temperatures 


Product Engineering 








with USS High Strength Steels 


I. USS HIGH STRENGTH STEELS, design engineers have 
at their command three service-tested steels that will 
permit them to materially increase the efficiency and 
economy of machinery, equipment and structures at 
little or no increase in first cost . . . and frequently, at a 
saving. 

All three of these famous “steels that do more”- 
USS Cor-Ten, USS Man-Ten and USS Tri-TEen- 
have a 50% higher yield point than ordinary carbon 
steel. All have better corrosion resistance and offer 
greater resistance to wear, fatigue and impact. Each, 
however, has specific superior properties that should be 
considered in determining its selection. 

USS Cor-TEN Steel, for example, is distinguished by 
its superior resistance to atmospheric corrosion—4 to 6 
times that of carbon steel. USS MANn-TEN Steel is in- 
tended for weight reduction by means of greater strength 
in moderate forming applications, with enhanced resist- 


e: 
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HARD-WORKING FARM EQUIPMENT 1asts longer, is more de 
pendable when built with USS Con-TEN Steel. Here used 
in the main axle and tractor hitch frame of the famous John 
Deere No. 12-A Combine, USS Con-TEN Steel gives these 
vital parts maximum strength, maximum toughness with no 
increase in weight and at the same time ensures high fatigue 
resistance—50% greater than that of plain carbon steel 
Racking and twisting strains that could easily cause a break 
down are safely absorbed by CoR-TEN Steel's high endurance 
limit—and the equipment stays on the job 


See a” 


UNITED STATES STEEL CORPORATION, PITTSBURGH -+ 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + 


ance to abrasion and atmospheric corrosion. USS TRI- 
TEN Steel's outstanding characteristics are excellent 
weldability and resistance to shock at low temperatures. 

Used singly or in combination, these steels can ad 
vantageously replace carbon steel to increase the 
strength and durability of vital parts without increasing 
their weight. Or when the use of thinner sections is feas 
ible, they can (1) reduce equipment weight without re 
ducing its strength, or (2) increase the size and capacity 
of equipment without increasing total weight or the 
power required to move it. 

* " . 

You will find our 174-page “Design Manual for High 
Strength Steels” extremely useful in applying the bene- 
fits of these steels to your product. Send for free copy 
simply write on your company letterhead to United 
States Steel Corporation, Room 5319, 525 William Penn 
Place, Pittsburgh 30, Pa. 


STRENGTH AND TOUGHNESS are prime requisites in boom 


boats like this. Used by logging firms to buck logs in the saw 

mill pond to the log haul-up, these busy little vessels receive 
very rough treatment, are frequently squashed between the 
huge logs they handle. To ensure all the strength possible in 
the hull, sides and bottom are plated with Cor-TEN Steel, 
welded both inside and out. CoR- TEN Steel's greater abrasion 
resistance and its high resistance to corrosion also play an 
important part in prolonging life. (Built by the Ilwaco Boat 
Works, Ilwaco, Wash.) 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
NATIONAL TUBE DIVISION, PITTSBURGH 


TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. + UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY. NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN . 
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CONTROL FLUID FLOW 


pti td 


with Micrometer Accurat 


For AIR, OIL and WATER operation to 250 p. s. i. 
SIZES 14" » 3" * V". 34" 
TEMPERATURES to 250°F 


T Hanna Flo-Set Valves are used to control cylinder piston speeds 

and operating speeds of many types of fluid actuated mech- 
anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 


Fluids pass unobstructed in the direction of the arrow on Hanna 
Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 
measure flow as a percent of full pipe capacity. 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 
addition to the standard X4 ", %", 1$" and %” sizes, there is a 
X4 " Jr. model, without micrometer graduations or locking collar, 
for light piping and tubing. 


Typical Cylinder Circuit Using Hanna 
Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
circuits to help you with your applications. 


Hanna Air 
Cylinder 


Piston 


Hanna Flo-Set =z 
Valves (two) 


Unitite Valve 


Consult your classified tele- 
phone directory or Thomas' 
Register for your nearest Hanna 
representative. Write for Hanna 
Valve Catalog 254 and Flo-Set 
Valve Bulletin 253A. 


Hanna — MAIS Works 


1763 Elston Avenue 


Chicago 22, lllinois 


Product Engineering — July, 1956 





RE INSULATION? 


silicone rubber 


retains 
dielectric 
strength 
at elevated tem 


peratures 


Need high-temperature insulation? General Electric silicone 
w : G-E silicone rubber provides. 


rubber insulation maintains exceptional stability under heat. 
For example, it’s ideal for wire and cable where overloads or 
space limitations dictate a heat-resistant dielectric. Cables 
have been redesigned with it to carry nearly twice the current 

with no increase in size. G-E silicone rubber makes Class H 
insulation possible—and greatly improves Class B 


Where can YOU use G-E silicone rubber? 
There’s a kind for almost every requirement, classified accord 
ing to dominant property for easy selection and specification 
For example: Class 300 offers the best recovery after compres 
sion of any known rubber! Class 500 provides flexibility a! 
150 F below zero! Which class is best for you? 


For more details on G-E silicone rubber 


- 
see your “Sweet's Product Design Fili ILL EL 


a 


Y" 
Us - | 


| SILICONE PRODUCTS DEPARTMENT 
\ as GENERAL ELECTRIC COMPANY 


Send today for a NEW, REVISED . [o 
LIGHTNING SELECTOR" ! 35 za G-E 
Progress /s Our Most Important Product 
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MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


Constant, heavy loads as produced by this high-capacity belt conveyor 
call for life-long alignment as built into Link-Belt roller bearing blocks. 


Husky bearings in 
husky housings 


--the choice for industry’s big loads and toughest applications 


RING On your sudden loads and 
B impacts, shaft deflection and 
misalignment. A heavy-duty, high- 
capacity Link-Belt self-aligning roller 
bearing takes such punishment in 
stride . . . adjusts immediately in all 
directions . . . delivers a high load at 
relatively moderate cost. 

This simple, economical, easy-to- 
install "package" incorporates the 
popular Link-Belt self-aligning roller 
bearing in a durable cast iron hous- 
ing with provision for lubrication. 
It's completely sealed to prevent en- 
trance of dirt or loss of lubricant. 
The self-aligning roller bearings have 


internationally standardized bound- 
ary dimensions and are available 
everywhere 

For all your bearing needs, look 
to industry's most complete line of 
ball and roller bearing blocks. At 
any of 40 Link-Belt offices, vou can 
get a copy of data Book 2550. 


Ball and Roller Bearings 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There 
Are Link-Belt Plants, Sales Offices, Stock Carrying Factory Branch Stores and Distributors in 


All Principal Cities. Export Office: New York 


7; Canada, Scarboro (Toronto 13); Australia, 


Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 


SELF-ALIGNING ROLLER BEARING is self- 
contained and adjusted at the factory, 
needs no shims or alignment rings at 
installation. Design assures free rolling 
under all conditions. 


TWO-PIECE HOUSING facilitates installa- 
tion, inspection and disassembly. Both 
base and cap are machined as a unit for 
perfect match. The cap is doweled to the 
base for proper positioning. 


CHOICE OF SEALS. Left, contact-type felt 
seals for grease lubrication and dirty con- 
ditions—right, spiral labyrinth eui seals 
for oil or grease lubrication and heat 
conditions. 


Series 6800, 6900, 
7800, 7900 roller 
bearing blocks 
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John Bean“ROTOMIST”. ..... WEBSTER 
Hydraulic Motors 


for remote power 


e Maximum effectiveness of 
this John Bean ‘‘ROTOMIST’’ 
shade tree sprayer depends, 
large part, on the instant re 
sponse of its hydraulically op- 
erated turntable. This turntable 
must be able to rotate 360° in 
either direction. 

To assure maximum speed of response, the hy 
draulic circuit governing the operation of this 
turntable is equipped with WEBSTER’s Model 
MHES Hydraulic Motor. 

Whether your particular requirement for a 
hydraulic pump or motor is speed of response, 
shock resistance, dependable performance, or 
compactness for installation in a crowded area, 
WEBSTER has the answer. And WEBSTER gives 
you the widest possible selection—over 100 
models of gear-type pumps ranging in capacities 
from 1/5 to 30 gpm, for pressures up to 1500 psi 
and speeds to 3600 rpm, and hydraulic motors 
up to 20 hp at 2000 rpm. 

Their quality construction features and mod 
erate price make a combination which will 
pleasantly surprise you. 


OIL HYDRAULICS DIVISION 


WEBSTER W ELECTRIC 


RACINE WISCONSIN 


FREE 12-PAGE CATALOG 


WEBSTER ELECTRIC COMPANY 
Racine, Wisconsin 


Please forward a copy 
Na me 
Title 
Company 
Street 


City, Zone & State 


MANUFACTURERS OF A COMPLETE LINE OF OIL HYDRAULIC PUMPS FROM 1/5 TO 3O GPM CAPACITY 
h 








Methyl - 
Styrene 
Molding 
Compounds 


*Trademark 


Announcing New Thermoplastic 


Molding Compounds... CYMAC 


—based on Methylstyrene Monomer 


NOW AVAILABLE-two compounds so heat resistant luster, and wide color range. 


that products molded from them show no distortion Both of these new molding compounds provide the 


[to »neate ‘axte ` > rel A iling ater. 3 
after repeated, extended immersion in boiling wate adde «clus of semmbablo host seslsinaeo ai outta Oe 


1. CYMAC 400 Polymethylstyrene — offers unusual greater than competitive materials. 
heat resistance plus all the desirable properties of poly- These new methylstyrene thermoplastics are made pos- 


styrene, including excellent electrical properties, clarity. sible by revolutionary new processes developed by 


luster, and unlimited range of transparent and opaque Cyanamid. They will help you upgrade existing molded 


colors. products, and find new applications in consumer and 


2. CYMAC 201 Methylstyrene-Acrylonitrile Copoly. İndustrial fields. 
mer—offers better toughness, chemical and craze resist- Turn opportunity into reality NOW. Write or call 
ance than CYMAC 400—plus heat resistance, clarity, today for complete information and samples. 


C X AN AIVE X D 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


For automotive parts 


For radio cabinets 


^" HER |; 


For refrigerator parts 


For business machine For pen barrels 


housings and parts 


I 


1 J | 
Tf " -  — mn — 
y i | | 
REA we 


| <> 
For fan blades T 1 | | 


For battery cases 
For wall tiles 


and hundreds of other products 





How papers by Mosinee make 
products safer, more efficient 


From cooling rooms to heating homes or — Wubbldut: TURING 
guarding electrical apparatus — Mosinee Rr 
specially developed papers help do the 

job better. 


N these and hundreds of other cases involving in- 
sulation, fabrication, lamination, processing or 
Mosinee papers play an important part 

tting optimum results with minimum trouble 


and expense 


It will pay you to find out how Mosinee experts 
cooperate with industry to develop specialized papers. 


Current applications of Mosinee papers will suggest 


oe kaiii 
you can make substantial 


Evaporative cooler pads for room coolers 
are made from Mosinee controlled paper. 
A high rate of moisture absorption with wet 
strength are two of the critical properties of this 


noney. Write today for complete 


highly specialized paper. In addition, this paper 
must be adapted to easy slitting and expanding in 


the conversion Opel ition for pad construction 


Here's typical. Mosin precision control at work 


INSULATION 


Mosinee flame-resistant papers increase safety 
factor of filters employed in warm air heating sys- 
tems. The process of making these pap 

1 l } 1 Dy M I t nni ins, This process, P 

to many types of paper, may help you solve a product 


rs flame-resistant 


was 


MOSINEE PAPER MILLS COMPANY 
DEPT. PE * MOSINEE, WISCONSIN 


Special analysis Mosinee papers improve 
performance of electrical components. Thcsc 
electrical insulation papers must be closely con- 
trolled to provide a low ash and chloride content 
i They are used extensively as layer insulation between 
- turns of field coils and in transformers — from 
the smallest to one of world’s largest. Ask about 


Specialists in industrial paper technology — : 
Mosinee papers for your electrical requirements. 


makes fibers work for industry. 
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quality and quantity 


Today, there's only one bes! way to order "O" Rings, and get 
true compression — molded quality, mass-produced, 

delivered in a hurry, in quantities to satisfy anyone's needs! 
LINEAR, with an exclusive high-speed process, produces 
Roro-MoribtD "O" Rings with precise tolerances, 

absolute uniformity, flash-free surface and pre-stretched grain 
structure—at prices that command consideration. 

Regardless of the compound used, the ROTO-MOLDING process 
with its scientific cure control, produces “O” Rings 

of improved physicals. 

LINEAR ROTO-MOLDED perfect circle “O” Rings are produced in a 
variety of standard sizes and materials, plus special types and sizes 
for specific applications. 


PERFECTLY ENGINEERED PACKINGS 


Linear 


LINEAR, Inc. STATE ROAD & LEVICK ST., PHILA. 35, PA 





Bose mounted, Bose mounted, 
vertical horizontal 


Close-coupled, 
vertically mounted 


Close-coupled, Tank wall mounted 


horizontally mounted 


Makes Easier Designing for You 


OU CAN SOLVE MANY DIFFICULT ARRANGE- 

MENT problems easily by standardizing 
on Allis-Chalmers pumps. You get a sin- 
gle set of operating characteristics in four 
different models which can be installed six 
different ways. 


Choose the pump for exactly the perform- 
ance characteristics you need; then use the 
drive and mounting method best suited to 


For literature on Allis-Chalmers 
FHP pumps, ask for bulletins 
52B7529 and 52B6691 . . . Elec- 
trifugal pumps, Bulletin 52B6083 
. . . Vertically Mounted pumps, 
Bulletin 52B6975. Write Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


your application. Design problems are sim- 
plified . . . designing costs and time reduced. 


Engineering Assistance 


Your Allis-Chalmers representative is an ex- 
perienced, highly qualified specialist who will 
give you full cooperation every step of the 
way from drawing board to finished product. 
Sometimes he can make valuable suggestions 
which will result in a simpler, more effective 
product. Next time you have a pump prob- 
lem, call your Allis-Chalmers District Office or 
write Allis-Chalmers, Milwaukee 1, Wisconsin. 


A-4599 


Electrifugal is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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Submerged mounted 


INTRODUCING 
GRAPH-AIR... 


a tougher, more versatile graphitic tool steel 


that air-hardens at 


temperatures 200° to 300° lower with less distortion! 


O facilities for oil-quenching—or other 

relatively costly heat treating processes? 
Need a finer air-hardening tool steel? Then 
specify Graph-Air, newest steel resulting 
from the Timken Company’s pioneering in 
fine alloy steels. Latest addition to our line 
of quality graphitic tool steels! 

Graph-Air tool steel air-hardens at temper- 
atures of 1450°F to 1550°F—200° to 300° 
lower than most other air-hardening tool 
steels. And because Graph-Air és air-hardened, 
there’s less distortion, easier heat treating 
control, less decarburizing. As a result, 
Graph-Air can be made into more intricate 
sections, Graph-Air is a tough air-hardening 
steel, too—made to order for such demanding 
applications as blanking dies, or any tool 
steel part which must take hard abuse. 

Besides all the advantages of air-hardening 
—economy, less drastic reactions to quench- 


ing, less tendency to scale—Graph-Air offers 
greater wear, machinability and stability. Like 
Graph-Mo, Graph-Air will outwear other 
tool steels, because of the uniform diamond- 
hard carbides in its structure. And Graph-Air 
machines 30% faster. The free graphite in its 
structure acts as a built-in lubricant. And 
Graph-Air stays accurate longer, is fully as 
stable as other Timken Company graphitic 
tool steels, which are the most stable tool 
steels made! 

Growing out of the Timken Company met- 
allurgists’ long experience with fine steel 
making, Graph-Air—the new graphitic tool 
steel that can be air-hardened at /ow temper- 
atures— will be available in both solid and 
hollow bar sizes. For moreinformation, write: 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6, Ohio. Cable 
address: "TIMROSCO". 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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iE REE emer 5 n 


1/50-1/20 
1/12-1/6 hp - 


1/3-1/2 hp 


A DRIVE TAILORED TO EVERY JOB is th 


of General Electr eng 
who designed the new fhp Thym 


Here 


achievement 


trol drive line 


versatility 


Three panel sizes nov 


range, making smaller 


pact, more ecor 


ONE-TUBE DESIGN of G-E half-way 


Thymotrol drives minimizes tubs 
maintenance. This type drive is suit 


able for most adjustable-speed jobs 


are examples of tliis 


UAVE rmn 
3/4 hp 


€ Full range of ratings 
è Horsepower: 1/50 to ° 
e Pow 
t Speed range 
e Speed reg 
NL to FL 


half-wave $ full 
5 adjustable t 


specific spe« 


vave—5% 
flat at any 


tPlus a full line of integral-hp drives 


1 


PRINTED CIRCUITRY, DIP SOLDERING are effective 
techniques which permit new lower General 
Electric prices. Exhaustive tests prove the stur 
diness of this construction for industrial use 


FULL WAVE 
1/4-1/3-1/2 hp 


Building-block design 1 get the exact 


performance ju want selecting ai 


combination of these optional features: 
Reversing operatii 
Jogging (pre-set or rut 
Dynamic braki 
ometer follower 
Overload relay protect 


Tube warm ip protection 


PLUG-IN PANEL BOARD can be quick 
ly removed for maintenance or replace- 
ment to minimize downtime—a must 
on such jobs as production conveyors. 


GENERAL ELECTRIC ANNOUNCES... 


NEW full line of fractional-horsepower 
G-E Thymotrol" adjustable-speed drives— 
more compact, more rugged, more reliable, 
easier and more economical to maintain, 
yet priced up to 18% helow previous models 


General Electric announces a completely re-de- 
signed line of fractional-hp Thymotrol adjustable- 
speed drives designed to save you up to 18% 
over prices of previous models. These versatile new 
drives are applicable to conveyors, machine tools, in 
fact, to almost every small machine whose per 
formance can be improved by adjustable speed. 


SELECT JUST THE DRIVE YOU NEED 
—AND SAVE MONEY! 

Biggest cost-saving for you with new G-E Thy- 
motrol drives is that you buy only as much drive 
as you need. For some applications, you’ll want 
only the basic half-wave drive: motor, simple one 
tube control, and control station. For more com 
plex jobs, you can select any combination of seven 
different optional accessories to provide desired 
performance. To further match drive to job, these 
popular half-wave drives come in three panel sizes. 

For rapid acceleration of high-inertia loads, for 
extra-smooth performance, or for flat speed-regula 
tion adjustment, you'll want the new full-wave 
Thymotrol drive, with still other optional features. 


NEW DESIGN IS SIMPLE, RELIABLE 


In designing new G-E Thymotrol drives for mass 
production, G-E engineers have also included many 


new features for longer life, lower operating costs, 
increased reliability 

Plug-in panel boards on half-wave units can be 
quickly removed without disturbing customer wit 
ing for fast inspection, repair, or replacement, 
minimizing downtime 

Printed circuitry and dip soldering result in mor 
compact units which simplify your design problems 
Shock and vibration tests show this construction 
really stands up in industrial use. Parts replace 
ment is simple using soldering iron and pliers 

20:1 speed range is now standard on all ratings 
And operator can turn machine to full “off” with 
speed-control knob. 

High tube reliability —all tubes on G-E Thymotrol 
drives are fully guaranteed for one year, usually 
last far longer. 


SIMPLE PACKAGED DRIVES OR 
ENGINEERED MULTI-MOTOR SYSTEMS 
Whatever your adjustable-speed needs, from 
packaged single-motor drives to specially engi 
neered multi-motor systems, you'll find the answer 
at new low prices —at General Electric. See your 
G-E Apparatus Sales representative today. Ot: 
write for Bulletin GEA-6519 to Sect. 791-3, General 

Electric Co., Schenectady 5, N. Y. 


Trade-mark of General Ele 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 





U.S. Royalite" 
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molds to any contour or detail, func- 


| jj] 


tional or decorative...can be quickly tooled by 


AnD is PLENTY TOUGH! 


Beauty and strength are yours in Royalite’s exclusive 
compounding of thermoplastic fortified with rubber as 
in the case of the above soon-to-be-announced portable 
dictating machine. Economy, too—dies can be made of 
wood (for prototypes), resin or metal, depending on the 


production run. Royalite comes in sheets in a choice of 
many built-in colors, grained and smooth finishes. Let 
us show you why Royalite is right for your product. 
Write or phone United States Rubber Company, 
2638 N. Pulaski Road, Chicago 39, Ill, 


United States Rubber 
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standard in its field 
the world over... 


La 


d (a . Turbine for 
nd T conister-type 


wa = 
S9. 


— 
w. vacuum cleaner 
e 


The outstanding quality and performance of the Lamb 
Electric vacuum cleaner motor, shown above, result from 
proper design and careful manufacture, by personnel 
having years of experience in the small motor field. 


High quality and controlled costs go hand-in-hand be- 
cause our company is equipped and organized to custom 
manufacture on a volume basis. 


Ask us to demonstrate the benefits of Lamb Electric 
special application motors for your products. 


THE LAMB ELECTRIC COMPANY © KENT, OHIO 


in Canada: Lamb Electric— Division of 
Sangamo Company Ltd.—Leoside, Ontario 


7 mó Eleclric 


rractionat norserower MOTORS 


f 
: A 


Ruggedly constructed Lightweight motor for Intermittent high torque Motor ports for 
equipment motor. portable devices. aircraft motor. household opplionces. 


If yov are interested in ony of the above motors 
write ond we sholl be glad to send full information. 
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TOMORROW: 


A standard motor 
that can survive infinite heat 


The new efe ne n is another step closer 


Westinghouse is working on tomorrow's motor today. In- 
vestigating new materials—testing existing motor designs. 

No standard motor today can survive the ultimate 
test shown here. But we do know that the new Life-Line® 
“A” can operate under higher temperatures than ever 
before. It has stronger insulation and better bearing 
protection than any other motor on the market. It’s in- 
dustry’s closest approach to a standard motor that is 
absolutely heatproof. 

Your Westinghouse sales engineer can show you many 
additional reasons why the Life-Line **A" is industry's 


most advanced and preferred motor. Call him today. 


J-21926 


WATCH 
WESTINGHOUSE! 


WHERE BIQ THINGS ARE HAPPEN!ING TODAY * 
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New fortified insulation includes exclusive Bondar, Bond- 
iteand Mylar*—three good reasons why the Life-Line** A" 


is so resistant to heat or any other motor contamination. 
*DuPont Registered Trade-Mark 


Two outer seals of new 4-way sealed bearing act as flingers 
and literally throw off damaging contaminations. Inner 
seals, attached to outer bearing race, are stationary and 
form a positive labyrinth. 





jo 


Heim pioneered not only in the perfecting and manufacture of the 


spherical bearing, but in its introduction to American, as well as 
foreign, manufacturers. 


FOR YOU 


SELF ALIGNING 


of its free action, compensates for shaft mis- BALL BEARING FLANGE UNI 


alignment and deflections in all directions. There 
is ample provision for lubrication 
around the ball, and the greater sup- 
porting area carries heavier loads. 


-~ 


SELF ALIGNING 
BALL BEARING PILLOW BLOCK 


This is the Heim Unibal Rod End. It operates on the same 
principle, but is mounted in a suitable housing for use in 
push-pull applications. The exploded view, at the right, > 


shows the two bronze bearing inserts (the 
race) ready to be expanded into the hous- » 
ing and around the ball. EE C 
+ A j A 
Ma MS 
a 
Heim Unibal Spherical Bearings are available in a 
wide range of stock sizes, the Rod Ends are made in 
both male and female types, and complete stocks are 


carried by bearing distributors throughout 
the country. 


SELF ALIGNING 
FLANGED BALL BEARING 


ROLLER BEARING 
FLANGE UNIT 


ROLLER BEARING 
PILLOW BLOCK 


It is not only the low price of the Unibal ( 
Rod End, but the simplicity of attaching it 
that bring the overall cost down. Many 
applications require only a drilled and 
tapped hole for the male rod end — or a 
drilled hole, with a bolt or screw for the 
female type. 


zm © 


FLANGED ROLLER BEARING 


tar 


Please write for complete catalog and name of nearest 
Direct Factory Representative or Distributor. Heim 
Unibal is also manufactured, under license, in England, 
Germany, Switzerland and other European countries. 


THE HEIM COMPANY 


FAIRFIELD, CONNECTICUT 


CENTER FLANGE, SEALED, 
BALL OR ROLLER BEARING 
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Enlargement showing the contac 
switches l 


ire used 


in industrial and cx 


t springs at the “heart” of one 


| commercial lighting, in heavy-duty industr 


model of the L 


evolier® switch mechanism. Levolier 
i 


sockets, in aj n res 


The Anaconda alloy tailored for this 
punishing service actually costs less 


Cutaway of Levolier Switch No 
approximate ly actual size 


11 


THE PROBLEM: The McGill Manufac- 
turing Company, Inc., Valparaiso, In 
diana, was interested in a desirable sub 
stitute for a premium copper alloy used 
in contact springs for their widely known 
Levolier switch mechanisms. Unexcelled 
quality had to be maintained with a new 
alloy that would help hold prices against 
rising costs. As these switches are de 
signed for long service and heavy-duty 


1956 


July, 


Product Engineering 


+} 


industrial service he spring materi il has 


iT ible 


THE SOLUTION: In 1952, McGill dis- 
cussed the problem of an alternate 


il ¢ 


Company 
I 


to be tough and di 


material with a metallurgi ngineer 
The American Brass 
After an analvsis of the reqhirements, a 
Anaconda offered 


-422, rolled to spring temper 


from 


special alloy 


Ambronze 


was 


Samples were prepared and tested by 
McGill and Underwriters’ Laboratories. 
[he material performed satisfactorily in 
current 


] ) 


standard tests carrying capac- 


ity, 6 amps at 125 volts d.c.—readily ex- 


ceeded the requirements of 75,000 
cycles, or 150,000 individual operations 


In production, the new Anaconda alloy 
ilso performed satisfactorily. It was 


necessary to make only one minor die 


spring 


forming change. McGill recei 


able saving in material « 


quality remained high—ai 


a l ] ] 
was ay ilable is needed ft 


duc tion 


FREE TECHNICAL SERVICE: his 
inothe r example of the Anac nda te 
available to metal users 


is 
chni- 
( al Servict 
allov is required—other 
i variation of a standard alloy w ill 
do the job. The Technical Dey 
The American Brass € 
its dav-to-dav work with a 


sometimes a new 
times 


irtment of 
} 


ompany, through 
| t 


wae V 


vVar 
of metal problems, offers a tremendous 
it yi 
disposal See your American Brass Com 
The Ameri 
Waterbury 
Anaconda American 
Ontario . 


breadth of experience, which is yur 


pany representativ e or write 


Brass Company 20 


cal 
Conn. In Canada 


Brass Ltd., New 


Toronto 


COPPER 
AND 
COPPER ALLOYS 





See what adhesives are doing today! 


z : 
PI Tr TU 
» Ld 


a oe 


A MODERN INSTANTLY. 


Simplifying the assembly line 


A 3M adhesive is helping to create 50 third positions the boards on the Hundreds of other 3M adhesives serve 
shelves per hour right before your frames. They pass under a pressure industry in a thousand varied uses. 
"Ves v] y arts stantly iler : > e te 
eyes. By bonding par instantly, roller and th« bond is complete. SEE WHAT ADHESIVES CAN DO FOR YOU! 
EC-1357 simplifies this assembly line There are no extra fastening steps. 1! 

y Learn how 3M research can speed your 
to just tour tast operations, a Be "— ; N- 

Instantly EC-1357 bonds board to frame production, cut your costs. Consult 

that the fiberboard will your 3M Field Engineer. For a free 


fiberboard sheets on a conveyor mov delaminate if you try to remove E booklet and more informa- /nwco 
ing 9 feet per minute. Thesecond sprays A fourth man installs molding. The tion write: 3M, Dept. 47, 417 3M 
Piquette, Detroit 2, Michigan. | Researce| 


One worker puts metal fri s an o strongly 


EC-1357 on both as they pass by. The shelves are ready to ship immediately. 


. 
è “SCOTCHLITE” BRANO 


NULES @ '"3M'"" CHEMICALS 
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5 Waldes Truarc rings eliminate parts, speed 
assembly, in light, compact dictating machine 


Edison's *V. P." Voicewriter 


Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes Truarc rings 
replace old fashioned fasteners, cut production costs; keep unit 
light, compact, and achieve faster more economical assembly. 


Lift Bracket and Fork Assembly 


K 
f, 
c New Way 


A single, easily assembled Waldes Truarc E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting is assured, one 
component eliminated, labor and material costs reduced 


Whatever you make, there's a Waldes Truarc Retaining 
Ring designed to improve your product...to save you mate- 
rial, machining and labor costs. They're quick and easy to 
assemble, and they do a better job of holding parts together. 
Truarc rings are precision engineered and precision made, 
quality controlled from raw material to finished ring. 


36 functionally different types... as many as 97 different 


Disc Lever Cover Assembly 


3 


Two Truarc E-Rings eliminate staking operation, prevent damage 
to spring coil. Simple assembly operation speeds production, 
eliminates rejects, reduces labor and material costs 


sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U. S. A. and Canada. 


More than 30 engineering - minded factory representatives 
and 700 field men are available to you on call. Send us 
your blueprints today. Let our Truarc engineers help you solve 
design, assembly and production problems, without obligation. 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Send for new catalog supplement 


WALDES 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


Please send the new supplement No. ! which 
brings Truarc Catalog RR 9-52 up to date. 


J 
bs nmn 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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Microsize UNBRAKO socket screws simplify design problems— even in highly specialized equip- 
ment like this prototype precision loading device for use in advanced automated production operations, 


t 


iniaturize with UNBRAKO set screws 


You need not design special set 
screws to secure your new mini- 
aturized equipment. Microsize 
UNBRAKOs were developed spe- 
cifically for use in modern small 
devices. 


HEAT-TREATED ALLOY STEEL* 


PLAIN CUP POINT 


Class 3 Fit Standard 
Recommended 
Installation Weight 
Threads L Torque in per Box 


per inch Overall Inch-Pounds of 100 
Diameter NC NF Length NC NF in Pounds 


+ D .086 
27k 


c D .099 
3 F .050 


*Also available in stainless steel 


UNBRAKO screws are made of 

carefully selected alloy steel. They 

are manufactured to timepiece 

precision. Sockets are deep and 
uniform for greatest wrench engagement and longest 
reuse. Threads are fully formed for maximum strength 
and exact fit. And UNBRAKOs are heat treated to the 
optimum condition for high tensile strength and duc- 
tility without brittleness or decarburization. 


Ask your authorized industrial distributor about micro- 
size UNBRAKO socket screws today. Or write us for Bul- 
letin 2055 and samples. Unbrako Socket Screw Divi- 
sion, STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


STANDARD PRESSED STEEL CO, 


—H M 
UNBRAKO SOCKET SCREW DIVISION 
———— 
JENKINTOWN Ml PENNSYLVANIA 
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Now availa 


Harvey Aluminum hollow bar stock is now 
available for a wide variety of hollow-part 
machining jobs. The new bar stock offers ma- 
terial savings, speeds production, and drasti- 
cally cuts chip handling and scrap waste. 
Made of a special Harvey aluminum alloy, 
the new bar provides exceptionally high yield 
strength and corrosion resistance, has excel- 
lent machinability and surface finish. For 
most applications, the cost of hollow alumi- 


num bar is 20% to 30% lower than conven- 
tional solid bar... . because the hole is 
already there! 

It will pay you to immediately investigate 
the wide range of sizes available. Write or call 
today to have your Harvey field engineer 
show you how to save time and money with 
the new hollow aluminum bar stock. Harvey 
Aluminum, Torrance, Calif. Branch offices in 


principal cities. 


Harvey is a leading independent producer of quality aluminum products. Ex- 


trusions in all alloys and in all sizes, special shapes, press forgings, hollow 


sections, structurals, rod and bar, forging stock, pipe, tube, impact extrusions, 
aluminum screw machine products and related products. Harvey is also pro- 
ducing similar items in titanium and steel. 


Making the most of aluminum... 


for everyone 


HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 
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HARVEY 


luminum 


BRANCH OFFICES IN PRINCIPAL CITIES 


83 





At one stroke this press can forge pieces 10' wide or 
24' long. It can change a 2,000-pound aluminum slab 
into a complicated aircraft component...saving mate 
rial as well as machining and assembly time. Cast and 


e 


forged nickel alloy steels provide the strength and 


( Aluminum Company of America photo) 
toughness needed in columns, cylinders, die-block hold 
ers and dies of this giant machine. Among the first of 
the facilities in the U. S. Air Force Heavy Press Pro 
gram, this unit is a notable engineering achievement 
of United Engineering & Foundry Co., Pittsburgh, Pa. 


Nickel alloy steels strengthen huge press 
for 35,000-ton squeeze 


EIGHT 200,000-POUND FORGINGS of steel fortified 
vith 244% nickel! That’s what was specified to give 
this mammoth press essential strength. Used as four 
2-column units, these forgings are subjected to the 


tremendous force of 35,000 tons. 


Nickel alloy steel provides the level of strength 
and notch toughness required. 
umns are each 61’ high and 34" 


These massive col- 
in diameter. When- 
ever a component’s size restricts methods of heat- 
treating, or permits forging only limited portions at 
a time, improved strength and elastic properties 
depend particularly upon correct alloy content. 


Nickel alloyed steels are used for still other parts 
that encounter high stresses and loads. 


A 


Dies and die holders gain needed stamina from 
additions of nickel. Among the largest steel castings 
ever used in press construction, the top and bottom 
die holders of this press are nickel-chromium-molyb- 
denum steel approximating the 4340 composition. 
Each measures 26' by 12' by 25" and weighs 350,000 
pounds. 


In many a metal, you can improve specific prop- 
erties by use of nickel alone or in combination with 
other alloy elements. When you seek the solution to 
a metal problem, let us give you the benefit of our 
wide practical experience. 

Send the details of your difficulty for our sugges- 
tions. Write us now. 


(fco, THE INTERNATIONAL NICKEL COMPANY, INC. $27,225 
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jl SILICON STER UAM 


JL. — 


5.4 


vibration — holds 
assembly firmi 


alignment. 


4 BERYLLI- 
UM COPPER PLUNG- 
ER GUIDE — reduces 
friction and wear. 


SHOCK - ABSORBING 
BUMPERS — reduce 
self - destruction, 
cushion stroke, as- 
sure longer service. 


HEAVY SILICONE 
INSULATED MAGNET 
WIRE — wound on 
high flow point 
molded nylon 
bobbin. 


xy 
e 
m I E i 
[v ausit 
—— ^ - 
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HORIZONTAL PUSH-TYPE VERTICAL PULL TYPE 
WELDED BASE SHOCK-MOUNTED 


INDUSTRIAL SOLENOIDS 


ed 


VERTICAL PUSH-TYPE / A WAFER SOLENOID 


In addition to all the “inside” advantages, 
WELDED BASE 


Decco Solenoids are compactly designed and 
FOR COMPLETE 


INFORMATION ON ALL 
DECCO INDUSTRIAL 
SOLENOIDS Decco Solenoids are made in all types, sizes 
WRITE: and shapes. SPECIAL SOLENOIDS ENGINEERED 

TO YOUR PROBLEMS. 


thoroughly impregnated with silicone baking 


varnish for high moisture resistance. 


DC INDUSTRIAL SOLENOID 
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Power and Precision—in a Package 


General Electric D-c Drives Supply Power and Close Control for New Lathe 


Machining 200-ton workpieces at closely 
regulated speeds over a wide range 
demands precise control. To obtain 
it this giant lathe relies on d-c power 
supplied by General Electric Speed 
Variators. 

Combining Power and Precision, it can 
handle jobs 55 feet long, 12 feet in 


diameter and weighing 2^0 tons. lt is 
one of the heaviest and most powerful 
lathes ever built in America. 

Versatile D-c Power is obtained from the 
compact Speed Variator power unit in- 
stalied near the lathe. Containing the 
motor-generator set and controls in a 
single cabinet line-up, the power unit 
supplies direct current for the 200-hp 
drive motor. 

Finger Tip Control, permitting the oper- 
ator to easily set and hold rotating 
speeds, is provided by a conveniently 
mounted push-button station. The ac- 
curate control of the speed assures 
mirror-like surface finishes. The wide 


choice of speeds provides the flexibility 
for handling workpieces of varying 
diameter. 

Controlling Heavy or Light Loads with 
precision and accuracy is characteristic 
of General Electric Packaged Speed Var- 
iators. Providing stepless, motor speed 
control over wide ranges, these drives 
are tailored to your particular appli- 
cation by General Electric engineers. 

A General Electric Sales Engineer would 
like to help build this precision into 
your machines, Why not ask him to call? 
Direct Current Motor and Generator 
Department, General Electric Company, 
Erie, Pennsylvania. , 824 


GENERAL @@ ELECTRIC 





ave Time 


ave Materials 


Save Money! 


Examine the designs of all your products and 
machines. No doubt you can use retaining rings 
on axles and in housings — not only to save as- 
sembly time, but to save weight, parts and space. 

The use of these inexpensive yet efficient 
artificial shoulders is already widespread, and 
is increasing daily. 

There are literally thousands of places in 
which redesigning for retaining rings can in- 
crease your profits and improve your products — 


uses ranging from heavy duty engines and drill 
presses to toys, gadgets and small parts of 
innumerable articles. 

It's wasteful to cut down shafts to make shoul 
ders. Redesign to groove smaller shafts and 
housings and use these high grade steel rings 

Let our engineers consult with you. Send for 
folders. 

Don't pass up this opportunity to increase 
profits. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, NEW JERSEY * MILWAUKEE 2, WISCONSIN 


O CLU dl £C) 
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Predrilled 


Room to grow is built right in at the factory 
with the Westinghouse Add-A-Part panel. 
When additions to systems require such 
modifications as control circuit fuses, 
auxiliary relavs, or current transformers, the 
space for them is there—engineered right 
into industrys most advanced reduced- 
voltage starter. 


Other features that make this starter the 


B 
= 


^. - 
LERT 


Flexibility 


The Westinghouse Reduced-Voltage Starter 


most flexible, available today include pneuma- 
tic types AM and AMB relays for easy, stepless 
timing adjustment—adjustable resistor taps 
SO you can adjust starting voltages to meet 
your requirements. 

For all the facts, call your Westinghouse 
sales engineer. Ask for DB 11-500. You'll 
see one more reason why you can be sure 


. if it's Westinghouse. J-21930 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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FOR TEMPERATURE AND 
MOVEMENT CONTROL 
OF HEAVY LIQUIDS ;--—-- 


AAA AAA, 'AVAVAVAVA 


New double circuit control 
with thermal delay action 


— 


The new F2 is designed especially for the control and a 





movement of heavy liquids where liquid flow or agita- T— 
tion must begin before the liquid temperature reaches 
the point for maximum ease of liquid movement. 


| HEATING | 
With pumping of heavy fuel oil for example, pumping LI LOAD L2 
can be set to begin at 130° while the temperature of 
Robertshaw is the largest manufacturer of 
thermostats for commercial and industrial ap- 
plications. For a full discussion of your specific 
or agitator cycle. needs, write today: 


Q Kobetshaw Fulton 


MR. CONTR CONTROLS COMPANY 


Robertshaw Thermostat Division, Youngwood, Pennsylvania 
Robertshaw-Fulton Controls (Canada) Ltd., Toronto 


the oil continues to rise to 180^ for maximum ease in 


pumping. The F2 controls both temperature and pump 


Robertshaw-Fulton Controls Company 
Youngwood, Pennsylvania 


Please send more information on your F2 

Also send information on a control for following 
application 

COMPANY 

ADDRESS 

CITY ZONE STATE 

(LARGEST MANUFACTURER OF THERMOSTATS by 
FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS.) 
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In All These Applications... 


3 NEW FEATURES OF G-E INTERVAL TIMER 
IMPROVE CONTROL AND CUT TIMING COSTS 


To give you even greater versatility in 
time control, the General Electric TSA 
18 interval timer may now be equipped 
with these optional features: new reset 
contacts, elapsed time indication and a 
program retaining mechanism 


NEW RESET CONTACTS make possible 
either automatic resetting or automatic 
recycling in the same timer. A simple 
change in external wiring is all that is 
necessary to change from one to the 
other. With automatic resetting you can 
eliminate manual resetting or mortgag 
ing another circuit to achieve the reset 
action. With automatic recycling, the 
timer will reset at the end of a time cycle 
and immediately start the next cycle 
This gives you a continuous repeating 
time-cycle program 


ELAPSED-TIME INDICATION, shown by a 
small dial on the timer face, gives youacon- 
tinuous, accurate reading of time elapsed 
from the start of your time-cycle pro- 
gram —especially useful on long programs. 


PETROL 


PACKAGING 


PROGRAM RETAINING: In case of power 
failure the program-retaining mechanism 
will hold the timer at the point of inter 
ruption and restart it at this point when 
power is restored. (Cannot be used in the 
same timer with reset contacts.) 
MANY STANDARD "EXTRAS" are in 
cluded in the TSA-18 timer: delayed on- 
and-off timing in intervals from 1 second 
to 30 hours; knob-locking device to pre 
vent missetting; high setting accuracy of 
1%; high repeat accuracy of 14 %; dust- 
proof case—all standard at no extra cost. 
YOUR COSTS ARE REDUCED because 
the TSA-18 interval timer will increase 
the equipment operators can handle and 
free them for more productive activity. 
Waste or spoilage of materials can also be 
reduced, with the higher degree of uni- 
formity that G-E timed control gives you. 
For further informatica, contact your 
nearest General Electric Apparatus Sales 
Office, or write for bulletin GEC-1223 to 
Section 584-3, General Electric Company, 
Schenectady 5, N. Y 


Progress Is Our Most Important Product 


GENERAL GB ELECTRIC 


G-E TSA-18 TIMER WILL 
REDUCE COSTS IN ALL 
THESE OPERATIONS 


IN PLASTICS 


Automatic molding 
Scheduled mixing of materiale 
Batch weighing 


IN METALS 


Heat treating 

Flame hardening 

Induction heater annealing 
Quenching cycles 

Firing of regenerative furnaces 
Plating 

Bath and soak cycles 

Motor reversing cycles —tumbling 
Batch weighing 

Sequencial adding of materials 


IN FOOD PROCESSING 


Sugar centrifuge control 
Dough mixing 

Dehydration equipment 
Automatic chicken pickers 
Roasting processes 

Motor reversing cycles —agitators 
Adding ingredients in sequence 
Infra-red oven control 

Molding and pressing 

Batch weighing 

Bag folders 

Heat sealers —plastic bags 
Bag and box fillers 


IN MACHINE TOOLS 


Flame hardening 

Heat treating 

Resurfacing of grinding wheels 
Final polishing intervals 
Periodic lubrication 


IN RUBBER 


Tire and tube curing cycles 
Injection period control 


IN CHEMICALS 


Motor reversing cycles-—agitators 

Atomic radiation control—setting 
exposure reading interval 

Batch weighing 

Sequencial adding of materials 

Testing photographic emulsions 

Infra-red oven control 

Purging of filtration tanks 

Dehydration equipment 


IN CONTROL PANELS 


Single time-interval operation 

Multiple time-interval operation 

Recycling of timed operations 

Sequencial cycling of automatic 
machines 

Motor-reversing cycles 

Reclosing of circuit breakers 

Unattended substation starting 


AND MANY OTHERS 


Transit-system scheduling 

Glass polishing cycles 

Spin and surge protection of deep 
well pumps 

Automatic paint spraying devices 

Photo copying equipment 

Automatic door closing 

Dry cleaning and laundry ma- 
chines 

Alarm initiation 

Dust collectors and shakers 

Quality control 

Materials handling 

Periodic test sampling 





VIICKER$ 


HYDRAULIC SYSTEMS 
Designate Superior Materials 
Handling Equipment 


“Nobody sets a diamond in a brass ring.” And when 
a manufacturer of materials handling equipment uses 
Vickers Hydraulics, it is indicative of superior quality 
throughout. To the inherent advantages of hydraulic 
control, Vickers adds the benefits of a nation-wide and 
full time field engineering and service organization of 
unequaled experience. Vickers has the complete line 
of hydraulic equipment necessary to take undivided 
system responsibility . . . to eliminate any risk of in- 
compatibility of hydraulic components. For further in- 
formation, ask for new Bulletin M51014A. 


(Right) Fast, easy and dependable operation of 
front end loader depends upon Vickers Balanced 
Vane Pump and Vickers Two-Section Direc- 
tional Control Valve. Automatic wear compensa- 
tion is inherent in all Vickers Balanced Vane 
Type Pumps. Note simplicity of installation. 


& Cbr 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Depertment 1454 9 Detroit 32, Michigan 


(Above) Fast tilting and lifting are 
possible along with exclusive "feather 
ing" ability. Also, fingertip power 
Steering permits operator to maneuver 
vehicle with one hand and control 
loading operations with the other 
Additional vehicle attachments can be 
hydraulically controlled by simply 
adding sections to existing control 
valve eliminating necessity of mounting 
separate valves. 


(Left) One Vickers Hydraulic System (using 
only one pump) provides fast, smooth and 
positive: (1) turntable rotation, (2) boom 
elevation, (3) boom extension, and (4) load 
raising. Turntable is driven by a Vickers 
Balanced Vane Type Fluid Motor. Another 
circuit is used for power steering this hydraulic 
crane. 


(Left) Straddle carrier uses hydraulic power to 
handle the load with precision and speed. 
Compact, two-section Vickers Multiple Unit 
Valve has double-acting valve for opening and 
closing load hooks and single-acting section 
for raising load. Separate circuit provides 
Vickers Hydraulic Power Steering. 


Application Engineering Offices: + ATLANTA «+ CHICAGO 
CINCINNATI + CLEVELAND + DETROIT + HOUSTON * LOS ANGELES 
NEW YORK AREA 


AREA Segundo. *  MINNEAPOUS 
Ls PRLADIUNA ARÉA i) © PITTSBURGH AREA 
eMe DI T. LOUIS + 
WASHINGTON SR , 
IN CANADA: Vickers-Sperry of Canada, Lid., Toronto 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1923 
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evidence: 


who makes longer-lasting 
rubber O-rings of +.002’ tolerance 
at low cost? 


O 
minnesota rubber 
and gasket company o9 


i compression molded 


injection molded 


Minnesota Rubber O-rings are injection molded by the exclusive 
Minnesota Rubber process. Result is increased resistance to 
abrasions and chemical actions due to consistent, unequalled 
high density. Evidence of the greater density of injection molding 
is shown here in cross sections of Standard Buna N compound, 
.026"x.019", magnified 240 diameters by University of Minnesota. 

In addition, Minnesota Rubber’s O-rings have no flash. Toler- 
ances can be kept within +.002 inch. Cost? M.R. O-rings cost as 
little as ordinary O-rings! And M.R's 1004; inspection and qual- 
ity control saves you additional money in n costs, too. 


free samples and data: 


Free samples of Minnesota Rubber , 
O-rings are available together with technical information and 
installation data. 


minnesota rubber and gasket company 


Originators of modern rubber injection molding 
Dept. 204, 3630 Wooddale Ave., Minneapolis, Minn., Phone: WEst 9-6781 
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WHO 


Says Tracing Papers 
Are All Alike? 


. See for Yourself the 
Wonderful Difference in 


Bruning’s Transparentized 


No. 357 "KOVEL" 
TRACING PAPER! 


Send for Your Free 
*, Trial Sheet Today! 


And for a Wonderful 
Difference in a Smooth Surface 
Paper, try... 
BRUNING'S No. 350 "VELLUX" 


The moment you put pencil, or ink, 
to this smooth surface, vellum-type 
tracing poper, you'll see what a 
difference quality can make. This 
permanently white, transparentized 
paper is unsurpassed for textural 
uniformity and for fine all-around 
performance. Prove the difference 
to yourself by sending today for 
your free trial sheet, 


Here's a challenge you'll be glad you 
accepted. Test the tracing paper you're 
now using against Bruning's general 
purpose No. 357 “Kovel” Tracing Paper. 
You'll discover a wonderful difference 
that will pay off for you in neater, 
higher quality drawings and cleaner, 
sharper, faster prints. 

You'll like the greater translucency 
of “Kovel” brought by an improved 
transparentizing agent and technique 
of application. Yet you'll find this 
vellum-type paper exceptionally strong 
and durable, able to withstand re- 
peated erasures without losing work- 
ability. You'll take pure pleasure in 
the ease with which the beautiful fine- 
grained surface takes pencil, also 


accepts ink, gives you smooth, clean, 
opaque lines. And its faint blue tint 
eliminates glare. "Kovel" is great for 
reproduction, whether used for print 
making immediately or years later. 
No leaching, no discoloring, no odor 
. . even after long periods of storage. 
Send for your free trial sheet today. 
Discover for yourself the big difference, 
except in price, that has gained "Kovel" 
acceptance as the finest general pur- 
pose tracing paper of its type on the 
market. 
For all the advantages of "Kovel" in a thinner, 
untinted white paper, try No. 354 "Frenchvel" 
Tracing Paper. The high translucency of 
"Frenchvel" makes it ideal for tracing from 
weak-lined drawings or blueprints and for 
higher volume reproduction. 


Charles Bruning Company, Inc., Dept. 74-0 
4700 Montrose Ave., Chicago 41, Illinois 


BRUNING 


America’s Largest Supplier of Engineering 
and Drafting Equipment 


CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont 
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Please send me my 8'/A x 11-inch trial sheet of 
[C] No. 357 “Kovel” No. 354 “Frenchvel” 
|_| No. 350 “Vellux” 


Address 





HOW JOHNSON* MAKES A BETTER OUTBOARD MOTOR 
WITH ALCOA SCREW MACHINE STOCK 


The outboard motor of 1921 was a heavy iron and 
brass thing that literally shook a boat to pieces. 
In that year, Johnson Motors and Alcoa changed 
tne whole picture. The first Johnson Waterbug 
combined astounding lightness (35 pounds) with 
unheard-of power (2 hp) in a radical twin cylinder 
design. In three years, Johnson was the largest 
outboard manufacturer in the business. 


Today, Johnson is still the largest. Its use of 
Alcoa® Aluminum Screw Machine Stock makes 
interesting reading to any manufacturer wanting to 
improve his product and make it sell faster. 


Few products demand so much from machined 
parts as outboard motors—lightness, strength and 
corrosion resistance, too. These three advantages 
often set aluminum head and shoulders above other 
materials for screw machine parts. But consider the 
other advantages of aluminum which may have a 
more importznt place in your product. Exceptional 
machinability—limited almost entirely by machine 


Chief Engineer, S. A. Metcalf (at right); 
Ed Stoyonoff, Senior Draftsman (at left) 


capacity; high electrical and thermal conductivity: 
ease of finishing. These performance characteristics 
of Alcoa Screw Machine Stock, when coupled with 
the solid economic fact that you get three times as 
many parts per pound as with heavy metals, make 
up the total good sense of aluminum. 


These are hard, commercial reasons why alumi- 
num more than ever before should be carefully 
considered for every screw machine part you make 
or buy. Help in this type of analysis is available from 
every one of Alcoa’s local sales offices listed in 
your phone book under “Aluminum.” Aluminum 
Company of America, 865-G Alcoa Building, 
Pittsburgh 19, Pennsylvania. 


eem 
‘ lohnson ~ 


MOTORS 
Waukegan, Illinois 


e 
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IN PURCHASING 


Purchasing Agent, J. G. Kohler, says—'*We have 
always used Alcoa Aluminum Screw Machine Stock 
and today we buy 1004; of our requirements from 
Alcoa. We have never had a reject to my knowledge. 
It is this dependability of service, coupled with 
Alcoa technical help and Alcoa technical booklets, 
that keeps Alcoa strongly in our supply picture. 
Being the world's largest maker of outboard motors, 
we must schedule our buying closely to production. 
We know we can depend on Alcoa." 


IN PRODUCTION 


Foreman of Automatic Screw Machine department, 
F. H. Mitchell, says—'*We run aluminum at the top 
capacity of our machines. Tolerances are often as 
close as two-tenths. Aluminum machines so easily 
that we often reduce the O. D. of a part with die 
chasers. We also find that the cutoff finish we get 
with aluminum is superior to brass and steel. 'T'ool 
life is fine. Tool preparation for aluminum is easy. 
We use Alcoa booklets as standard reference 
material and aluminum gives us no headaches in 
production. We like it." 


IN DESIGN 


Chief Engineer, S. L. Metcalf, says—‘‘Our prime 
design consideration at Johnson is putting the most 
power possible in every pound of motor. For this 
reason we naturally rely on aluminum for over 50 


screw machine parts. In addition, we have severe 
corrosion requirements-—another reason for our use 
of aluminum. The fact that we get three times as 
many parts per pound with aluminum as with heavy 
metals also helps us make a better motor at lower 


Foreman, F. H. Mitchell (at right); 
James Hairrell, Machine Operator (at left). 


cost. Alcoa technical help is always at our disposal. 

Because we use so much aluminum on our motors, TT 
we frequently have threaded aluminum parts mated WW DUI 
with other aluminum parts. In these cases, the ease 

of anodizing aluminum nicely avoids any possible 

problems of seizure and salt water corrosion." 


6 ATHE ALCOA HOUR 
~~) SJ TELEV WS FINEST LIVE DRAMA 
ALTERNATE SUNDAY (VENINGS 


Your Guide to the Best 
in Aluminum Valve 


Typical parts made of Alcoa Aluminum 
Screw Machine Stock by Johnson Motors. 
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MALLORY ' 


Ideal for many medium 
power appliances, this Mal- 
lory push-button switch can 
provide 24 different switching 
sequences, on circuits up to 
15 amperes, 125 V, or 7! 


amperes, 250 V. 


How Mallory-Engineered Switches 


Add New Values to Your Product 


Tue PUSH-BUTTON SWITCH shown above is In economy. Mallory switches are made 
typical of the hundreds of designs that precise standards in modern, high volume 
Mallory manufactures for use in leading production facilities. Standard models in- 
appliances and industrial products. If you clude some twenty basic types, each with 
manufacture air conditioners, ironers, refrig- numerous modifications to offer you a wide 
erators, fans or similar products, you may range of switching functions at economical 
find that this particular model is exactly cost. For special requirements, custom-engi- 
what vou need neered switches are produced efficiently and 
on prompt delivery schedules. 

Regardless of what your particular require- 
ments may be, you can profit by bringing 
your switch problems to Mallory, for extra 
values— 


In performance. The quality built into Mal- 
lory switches, through expert design and 
precision manufacturing, has made them the 
standard of performance in the industry 
They can be relied upon for service life we 


In engineering. Mallory switch specialists À . 
beyond usual equipment specifications 


have worked for years in cooperation with 
major manufacturers...have built up a Mallory switch engineers will be glad to con- 
storehouse of experience in solving switch sult on your specific application. For full 
proble ms ol many types. facts, write or call Mallory today 


Expect more... di more from 


Serving Industry with These Products: 


: P.R. MALLORY & CO. inc. 
Electromechanical—Resistors * Switches * Tuning Devices * Vibrators " 
Electrochemical—Capacitors * Rectifiers * Mercury Batteries A i | O RI 
Metallurgical —Contocts * Special Metals and Ceramics + Welding Materials "d 


eke 
MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA 
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Enjay Butyl_ today’s fabulous rubber 
gives new life to backyard wading pools 


Enjay Buty! brings long life and performance strength to the sensa- 
tional new Bil-O-Matic®, rubberized fabric wading pool manufactured 


by the Bilnor Corporation. With its resistance to aging, sunlight, tear 
pool manufactured with Enjay Butyl gives 

ike other pools that cracked and leaked 

new pools retain their durability under 

' stress, and weather. The Enjay 

| customer of exceptional quality 

ay Butyl has led to improved product per- 

formance 1n 4 de variety of fields. This amazing, low-cost rubber is 
mmediately available in non-staining grades for white and light-colored 
applications. To find out where Enjay Butyl can cut costs and improve 


your product, contact the Enjay Company. Complete laboratory facili- 


ties, fully staffed by tramed technicians, are at your service. 


Pioneer in Petrochemicals 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 


Other offices: Akron « Boston * Chicago + Los Angeles * Tulsa 





VARIABLE SPEEDS FOR VARYING NEEDS 


Control 


Pumping 


with 


U.S. VARIDRIVES 


Regulating the High 
and Low of Sewage Flow 
with U.S. VARIDRIVES 


Thirty-two 20 h.p. U. S. Varidrive 
motors like these shown increase or 
decrease necessary pumping action 
of axial flow pumps which transfer 
sewage at the new Hyperion Sewage 
Disposal Plant of the City of 

Los Angeles. This is another 
example of the versatility of U.S. 
Varidrive motors to handle variable 
speed pumping problems in all types 
of industry. Varidrives are available 
from 1⁄4 to 60 h.p. Speeds 2 to 
10,000 rpm. 


VARIDRIVES Power 
Pumps used for 


Pumping Beverages iw 


"4 xo $ 
= E 
P T7T— — t 
DA 
High pressure, low volume 
rotary positive displacement 
pumps used in food plants 
have o voriety of uses with 


the help of variable speed lated by Voridrives 


S Moron MOTORS [9 


U. S. Electrical Motors inc. "- 
P.O. Box 2058, Los Angeles 54, Calif. or Milford, Conn. 
C Send U. S. Varidrive Bulletin #1797 

NAME... 

COMPANY. 

ADDRESS. 


CITY. 


STATE 


VARIDRIVES Control 
Metering Pumps 


x 
SS Ay 


Ax Y ) - Ay * m 
(NL. 


Zt 


Piston type, positive displacement 
pumps used for proportioning or 
metering liquids are often regu- 


VARIDRIVES Regulate 
any Standard Pump 


KE 
Versatile VARIDRIVE 
for Additional Applications 


Centrifugal pumps are mode more 
versatile in handling many differ- 
ent pumping conditions with vari- 
able-speed drives. 


CONVEYORS 

PUNCH PRESSES 
ctrical. LATHES 
EXTRUDERS 
PACKAGING 
SPOOLING 

MIXING & BLENDING 
CANNING 


i MAIL COUPON NOW 


VENTILATION 
BUFFING 





( Advertisement) 


Riveting With a Hammer in 
Blind or Open Applications 


Elimination of special riveting tools can mean 


faster production, lower costs, no down time. 


J. K. BARRY, M. E. 
The use of blind rivets installed with 
only an ordinary hammer from one 
side of the job offers a highly simpli- 
fied method of fastening. Speed, con 
st make 
Drive Riveting preferable not only for 


venience and low installed « 


blind joints, but for fastening many 
parts that can be reached from either 
side. 

The Southco Drive Rivet has a cored, 
slotted body with a grooved pin pro- 


truding from its head. When the rivet 
is inserted through parts to be fas- 
tened, the pin is driven flush with the 
rivet head causing the expanding 
prongs to form a blind head behind 
the rear sheet. No further finishing is 
necessary, since the pin seats itself 
permanently to complete the smooth 


head contour. 
Drive Riveting has five major advan- 
tages: 

1. No investment in special tooling 


. No lost time for tool repairs 
. No limitation on the nun 
men who can install rivets 
4. Speed comparable to nailing. 
5. Only one man is needed 


Widely used in truck bodies, storm 
doors, metal buildings and hundreds 
of other industrial applications, Southco 


Drive Rivets make a secure, vibration- 


proof joint. A wide range of head 


styles, diameters and grip lengths is 


available 


RECOMMENDED APPLICATIONS FOR DRIVE RIVETING 


xK 
Y 
l 


e 
D 


Rivet Inserted 


€ Rubber, Fabric, etc. —_ 


No Cositesgdh Needed 


Rivet 


Inserted Expanded 


K 


~ 

\ 
Ferrule and Rivet 
Form Drawer Pull 


LLLA 


Rivet Compresses into Material 


Lever 
= Extrusion 
i Us 
CN 


SOUTHCO Division, South Chester Corporation, 236 Industrial Hwy., Lester, Pa. 
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GEARMOTOR 
OR PACKAGED DRIVE? 


Your selection has a longer future with 
Westinghouse BPT gearing 


Westinghouse gearmotors and DB packaged drives offer important advantages 
to simplify drive problems and provide long-range dependability. 
First, you'll find both lines of gearing readily available. They provide a wide 
selection in horsepower, speed ratios, direction of power take-off, mounting 
and coupling methods. This sort of flexibility is bound to save you time in 
answering space and load problems. 
Second, Westinghouse BPT gearing, in both lines, assures a long-range 
solution to any drive problem. The exclusive BPT heat-treatment process 
produces unmatched, long wearing, shock-resistant qualities as a result of 
taper hardening each gear tooth. Heavy-duty, antifriction bearings also insure R 
continued high efficiency under changing load demands. — — eg 
. A T e . eatment produces a 
Get all the facts on Westinghouse gearmotors and DB packaged drives today taper hardness from 
from your local Westinghouse salesman; or write Westinghouse Electric surface to core of each 
Corporation, 3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pennsylvania. gear sooth for toughness 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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ma Silicone News 


FOR DESIGN ENGINEERS No. 28 


Waterproof Wire Splice 
With Silicone Compound 


The sales success of “Super-Splice” 
designed by Superior Cable Corporation, 
Hickory, N. C., testifies to the superior 
dielectric properties of Dow Corning 
Silicone Compound. Over 2,000,000 of 
the splices have been sold in the last 
two years. 


Originally developed for telephone cable 
work, the “Super-Splice” is a simple poly- 
ethylene sleeve sealed at one end and filled 
with grease-like Dow Corning silicone com- 
pound. It is quickly and easily slipped over 
twisted pigtails to form a splice that retains 
optimum electrical insulating properties 


despite prolonged exposure to moisture. 


Extensive laboratory tests have proved that 
Super-Splice” retains its full insulating 
effectiveness even after a full year under 
water. During these tests, splices featuring 
polyethylene-insulated wire protected with 


silicone-filled Super-Splice" withstood 
45.000 volts dc and Silicone-glass components: 1. interpole insulator shunt field coil insulator; 3. insulator ring 


»owenw | Bendix Reduces Size And Weight Of Turbojet 


resistance while im- 


mans | Generators With Silicone-Glass Laminates 


By utilizing the superior thermal sta- ind weighs only 67 pounds. Devel 
bility and dielectric strength of silicone- t perate at eds a , s 8000 
glass laminates, Red Bank Division of 

Bendix Aviation Corporation has de- 

signed new compactness and efficiency Is ting compo 


time into a generator that meets the rugged ne-gl clot 


Super-Splices requirements of turbojet operation. 
long and 


spli ` 2 This Type 30EI0-1 Gen 


400 amm umi, i GM, inches im dameer | CHAR E NNMERO EUR 


"e AFTER 57,417 HOURS AT 240 C 


d | D T At 10 A.M., June 6, 1946, a Class H 
New Silicone Based Paint Signals Danger emperature esed 

Through ingenious use of heat stable n steel mills. By changing color at the loaded to operate at its test tempera- 
Dow Corning silicone resins, Tempil langer temperature, it wart when the ture of 240 C in Dow Corning’s 
Corporation, New York City, has devel- tank’s fire bri ining is iring t . motor test labs. Every 500 hours 
oped a paint that provides a visual "A n n since it has been shut down and ex- 
alarm when surfaces are getting too  , s À : ere " -— posed to 100% relative humidity for 
hot for safety. The new paint, “Temp- S ae — s T ` ! 24 hours. As of 11 A. M. June 1, 
Alarm GA-1", changes color from ` : EE. is E — 1956, this motor was still on test 


vellow to maroon at temperatures from : isini p : M ud Ni after 57,117 hours at an average 
375 to 400 F e P" wi . peus aH copper temperature of 240 C! That's 


5 hp motor was generator 


equivalent to 349 years operation 

rentl ii yv silicone based coating t peratur »elow t! ' ` 

Currently, this nev ^ — rs E À ust below the at the Class H temperature of 180 C. 
is used on the exteriors of mixing tanks the paint retains its origine ependability 


No. 280 


MORE | JEF 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 





DOW CORNING 
CORPORATION 


DOW CORNING 
PUBLICATIONS 

ON NEW 
DEVELOPMENTS | 
AND TECHNICAL /. 
DATA .... i 


"What's a Silicone?" is the title of a 32-page 

booklet which answers that often asked question 

in semi-technical terms. Indexed and illustrated, 

this booklet has earned an international reputa- 

tion as the most interesting and informative des- 

cription of silicones ever published. No. 284 
* 


Lightweight electrical and electronic parts with 
excellent heat and moisture resistance, high 
mechanical strength and good dielectric proper- 
ties can be produced with Dow Corning 301 
Molding Compound Heat distortion tempera- 
ture of molded parts is greater than 900 F; 
flexural strength is 12,000 psi. No. 285 


Silastic, the Dow Corning silicone rubber, keeps 
its shape, stays resilient from 100 to 500 F; 
resists hot oils and chemicals; withstands weather- 
ing ozone and corona; and is an ideal dielectric 
material. Properties of Silastic are fully detailed 


No. 286 


in new reference brochure 
LI 


Illustrated brochure presents factual evidence 
that Dow Corning 41 Silicone Grease cuts re- 
lubrication schedules replacement costs in 
a wide variety of high temperature, low speed 
applications. Includes illustrated and 
documented case histories describing effectiveness 
of 41 Grecse in oven conveyor bearings, dol'y 


and 


several 


wheels, injection valves and turbine governors 
No. 287 
-* 


New booklet on Silicone Based Paints describes 
and illustrates how these heat, moisture, weather 
and oxidation resistant coatings improve product 
finishing and reduce maintenance costs on equip- 
ranging from industrial 
exhaust stacks to domestic space heaters and 
garbage incinerators. Also explains difference 
between the straight silicone and modified sili- 
cone paints now available from more than 50 
formulators listed as sources of supply. No. 288 


*» 


Now available—1956 Reference Guide to Dow 
Corning Silicone Products. A compre- 
hensive, 12-page reference that is convenient-to- 
use. It's packed with data, properties, and infor- 


ment furnaces and 


concise, 


mation on how you can use silicones in designing 
and 
reducing 


No. 289 


equipment, 
reliability of original equipment, or 
production and maintenance costs 


new improving performance 





Seal And Spring In Toridal Inductor Made From Silastic 


Superior resistance to compression set, 
even after prolonged exposure to high 
or low temperatures, has made Silastic’, 
Dow Corning’s silicone rubber, increas- 
ingly popular among designers 
hampered by the temperature limita- 
tions of organic rubber. Here, for 
example, is how Burnell & Co., Inc., uses 
Silastic to make a new variable toridal 
inductor more efficient and dependable 
-100 to 


once 


at temperatures ranging from 
over 500 F. 


The “Rotoroid” inductor comprises a toroid 
coil and two permanent magnets. One of 
the magnets is rotatable to produce a con- 
tinuously adjustable biasing field for elec- 
tronic circuitry. To provide a positive seal 
where the controlling shaft enters the unit's 
hermetically sealed housing, the shaft is 
fitted with a "Hexseal" locknut that has a 
APM Co. 
Io permit the shaft to turn freely, and yet 
maintain a tight seal, a very small amount 
of Dow Corning 200 Fluid, 1,000,000 centi- 


stokes, is applied to the well of the locknut. 


heavy Silastic cover, molded by 


Silastic also serves as a thrust and center- 


ing spring inside the "Rotoroid." Here a 


high durometer Silastic is used. In service 
rubber 
excellent 


this silicone spring has proved to 


have service life, retaining its 


wider 
spring 


original resiliency over a much 


temperature span than any metal 


In many electronic applications, such as 


guided missile telemetering the 
thermal stability made possible through the 
use of Silastic parts, is vital to the “Rotor- 


No. 282 


systems, 


oid’s” accurate performance. 


Silicone Lubricated Cartridge Improves .22 Rifle Performance 


For the ultimate in accuracy and reli- 
ability leading designers of clocks and 
instruments years ago standardized on 
With 
a different kind of accuracy in mind, but 
one that requires the same calibre of 
performance, Remington 
Arms designers have specified a silicone 
lubricant for their new “Match 22” 
long rifle cartridge. 


Dow Corning silicone lubricants. 


precision 


p— — p—— 


— 


1 


Custom-designed for target rifles, particu- 
larly the new 40X "Rangemaster" rifle, this 


cartridge features a new  wind-bucking 


design, close-tolerance brass case, and an 


improved rim shape for better ignition. 
As the finishing touch, each “Match 22” 
is coated with a special lubricant based on 
Dow SSOR Fluid. 
the cartridge 


Corning [his silicone 


lubricant keeps clean and 
dry to the touch; does not foul the barrel; 
eliminates the need for cleaning the barrel 
between report the 
more ac 


No. 283 


Users 


add 


firing targets. 


silicone lubricant seems to 


curacy to the bullet’s flight. 


SILICONE-GLASS LAMINATES 
The extremely thin-walled construction of 


niinued 


these parts provides more space for circu- 
lation of 
the 
used In 


cooling air than possible with 


several layers of tape conventionally 


addition, the  silicone-glass 


laminates are 
tape 
place, 


assembly 


lighter in than the 
Quickly "snapped" 
substantial 


weight 
insulation. 

effect 
time and 


into 
they savings in 


No. 281 


COSIS 


Dow Corning Corporation, Dept. 8607, Midland, Michigan | SILICONE NEWS is published for product design and development engineers by 


219 280 281 


286 287 


Please send me 


284 285 
NAME 


282 283 


288 289 


TITLE 
COMPANY —_— 


STREET — 


DOW CORNING 


DOW CORNING 


(TRII in silicones 


CORPORATION 


SILICONES 


MIDLAND 


ATLANTA BOSTON 


MICHIGAN 


CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEWYORK WASHINGTON, D.C. (sitvea saine, oJ 


an. . ZONE. STATE anion dane Duium MNA lus. ni 
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TORRINGTON 


can make your 


small precision metal parts 


N faster, better and for less 
S SN than you can make them 


or buy them elsewhere 


NA JN S <A FANS : 


AS 
These are typical of parts that Torrington produces daily by se — 
the hundreds or millions. If you use similar small precision 


parts, mail the coupon today for the Torrington Small 
Precision Parts condensed catalog. Even better, send a sketch, 
blueprint or sample part. We will give you a prompt 


quotation which will mean substantial savings to you. Q 


—! yN COM 
s osans 
Spec 
" 230 aa jid S i 
` Ü Please zn the eem wt Precision 
S Parts condensed catalog 
; lesman call 
: B C) Piease, have a sa 


- y) 
c= 
( (903) THE "Peso Dis ^ a! 
\ ^ A 
-1 


Fi as ‘Tore bine. Conn 


TORRINGTON//7// M Áe METAL PARTS a | 
Makers —-— Needle Bea ) 


Name——— seq E 
Title — — 

Company ——— 

Address — —— 


Tone. —— —^ Me — 


* 
* 
€. 
J 
* 
e 
s 
w 
* 
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Accopac: fiber gasket 
seals tightly under low flange loads 


HIGH COMPRESSIBILITY 


shown by load 


Compress | « 


flanges, this compre ssibilit 


torm to surtace 


without distorting 


] 
ul 


irregularities 


fange 


f Accopac 
rve, With 


CS-301 is 
light metal 


lows gaskets to con 


id form 


i tight seal 


Armstrong CS-301 Accopac is an improved beater-saturated 
gasket material that becomes impervious to both liquids and 
gases at flange pressures as low as 800 psi. This fiber-cork- 
rubb-; composition does an excellent sealing job in light- 
weight metal assemblies. 


CS-301 Accopac is highly compressible and resilient. It 
conforms to normal surface irregularities on stamped flanges 
and on rough-finished cast flanges. 

This unusual fiber material will not shrink or drv out; its 
special latex binder is non-volatile and non-extractable. 
CS-301 maintains a tight seal even in 
alternately wet and dry applications. 


For more information and copy of 
“Armstrong Gasket Materials,” write 
Armstrong Cork Company, 7007 Irvin 
Street, Lancaster, Pennsylvania. 


(Armstrong accopac 
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standard sizes 


only Olilite 


gives you such a wide range of self- 
lubricating bronze bearings from stock 


1085 STANDARD SIZES of OILITE self-lubri- 


cating bronze bearings now are available to 


you through your local OILITE Dealer 
Now you save set-up and tooling costs on standard 
OILITE bronze self-lubricating bearings. From a total of 
/085 standard sizes in OILITE bronze bearing stocks— 
including 3/5 new standard sizes—you can fill nearly all 
of your self-lubricating bronze bearing requirements 
Faster! Economically! In any quantity! 
For non-standard sizes, you can order ferrous and non- 


ferrous OILITE bearings produced from any one of 


25,000 dies at our plant—for sleeve, flange, thrust and 


RYS 
ads LER 


spherical bearings. There is no charge for their use; only a 
nominal set-up cost on quantities of less than 1000 

And for help on unusual bearing problems you can 
call upon the unmatched engineering skill of Chrysler- 
Amplex in powder metallurgy 

You'll want the new OILITE Bearing Stock List S-56 
which gives the 1085 standard OILITE bronze bearing sizes 
and the complete list of OILITE bronzecored, 
bar and plate material from stock. It's free! 
Write us today or phone your local dealer. 
He is listed in the Yellow Pages of your 
telephone book under "Bearings—OILITE." 


ONLY CHRYSLER MAKES OILITE 


AMPLEX DIVISION 


PRODoucT 


CHRYSLER CORPORATION * DETROIT 31, MICHIGAN 


Bearings * Finished Machine Parts * Permanent Metal Filters * Friction Units 
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Bottom "T 
View | LLJ 
| 


— $A i 


= 


- 21 $4 “ 
Model 300 Auxiliary 


POWER UNDER CONTROL 


Im Dia —4 Holes 


Here's a Motor Looking for Work 


The newest in the line of Merkle-Korff 
fhp geared motors is the model #300 


shown above. This unit, in continuous 
duty service, will deliver up to 300 Ib 
in. torque, yet it fits in the palm of 
your hand. The motor is ideally suited 
for applications re quiring the ope ration 
of heavy cams, cranks or gears mounted 
directly on the motor shaft. 


A typical torque table is shown below. 
This table shows no-load speeds for 
uni-directional shaded pole induction 
The 


under which the motor will start and 


motors loads are the maximum 
operate continuously without over-load. 
The range of speeds shown are repre- 
sentative of those most commonly used. 


If the 


quired at speeds greater than shown, 


maximum rated torque is re- 


EDWIN M. BOND 
Box 333, Rumson, N. J. 


modifications can usually be made, or 
the unit can be furnished at speeds as 


low as 1 RPH or slower. 


This model #300 is only one of a long 
and varied line of Merkle-Korff fhp 
geared motors. They range in speed 
from 800 RPM down to any fractional 
RPM required. Merkle-Korff 


can be furnished either with induction 


motors 


shaded pole motors, or with synchro- 
nous, reversing, series, Or shunt wound 
motors. These motors are furnished in 
a wide range of horse power ratings 
depending shaft 


upon the output 


torque requirements. 


Merkle-Korff engineers will assist your 
design staff in specifying the unit best 


suited to your requirements. 


219 NORTH MORGAN STREET 


RALPH D. EARNEST ASSOCIATES 


TORQUE TABLE 
MODEL 300 


stator 


_ 


~-—-NNWOWE2UWU ODO 


33 
40 
54 
65 
80 
92 
108 
130 
162 
216 
300 


CHICAGO 7 - 


hickness 


Ib. in 60 
75 

100 

120 

150 

170 

200 

240 

300 

300 


Ib. in 


ILLINOIS 


HENRY F. KAELIN 


12818 Puritan Ave., Detroit 27, Mich. 1412 S. Los Angeles St., Los Angeles 14, Calif. 
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MANUAL DISCONNECT 
with visible contacts 


Hacksows on shipping floor of Peerless Machine Company, Racine, Wis., all equipped with 
Allen-Bradley Bulletin 712 combination starters 


ALLEN-BRADLEY COMBINATION STARTERS 
Save Time * Neater Installations - Add Safety 


n 3 


Bulletin 


713 combino 


tion storter with l-T-E 
instantaneous circuit 


breaker 


Machinery builders like the trim appear- 
ance of Allen-Bradley combination starters 
on their machines. Their customers like 
them, too, because they provide added 
safety to workmen. You can't open the 
cabinet unless the disconnect lever is in the 
"OFF" position. 

The new Bulletin 712 combination start- 
ers have disconnects with contacts plainly 
visible when the switch is in the "OPEN" 
position — another safety feature. Bulletin 
713 starters use an I-T-E circuit breaker as 
their disconnect. 

Two thermal relays give continuously 
reliable overload protection and prevent 
costly motor burnouts. After tripping they 
are reset from the front of the cabinet. 


For complete information, send for the 
Allen-Bradley Handy Catalog. 


Allen-Bradley Co., 1329 S. First St., Milwaukee 4, Wis. 
In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALL 


iG 
BULLETIN 712-713 COMBINATION STARTERS 


4 77 


c3 
E 
-BR 


QUALITY 


LEY 


Disconnect unit (with contacts visi- 
ble in the “OFF” position) used in 
Allen-Bradley Bulletin 712 combina 
tion starters. 


Bulletin 712 combinetion starter 
showing disconnect and magnetic 
starter in one enclosure. 
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EELS 


Sharon is a prime producer of hot and cold, 
flat rolled special strip steels in large coils, cut 
lengths or sheets especially for cutting blade 
manufacturers 

If you want exactly the right steel for the job, 
call in the man with steel experience — your 
Sharon Steel Salesman. 

Typical Sharon products used by leading 
cutlery manufacturers include: 

VANADIUM STEELS — particularly adaptable 
to cutlery manufacture. 

STAINLESS — both straight chrome and 
chrome-nickel 

PLATES — 

SPRING STEELS — of every analysis 

N.A.X. and COR-TEN — hi-tensile low- 

alloy steel 

FORGING INGOTS and BILLETS — 
GALVANITE* — a superior hot dip zinc 
coated steel. 


e Manufacla ei Using Special Fleets 


Should Have These Booklets 
430 STAINLESS a complete review of 


SHARON STEEL CORPORATION o sentence 


SA 7 , P GALVANITE* The story of one of the 
tandyloania most popular hot dip zinc coated steels 
DISTRICT SALES OFFICES SHARONART* Rolled-in design steels 
Cuicaco, CINCINNATI, CLEVELAND, Dayton, Detrorr, Granp Rapips with excellent illustrations 
INDIANAPOLIS, Los ANGELES, MILWAUKEE, New York, PHILADELPHIA, RocHESTER 
SAN FRANCISCO, SHARON, MONTREAL, QUE., TORONTO, ONT 
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> Æ Complete Motors.. 


or Motor Parts 


MC 
> g Let your design problem make the choice! 
mai y gn p 
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Portable Saws 
Drills 

Nut Setters 
Hammers 


WES 


Routers 

Screw Drivers 
Hedge Trimmers 
Lawn Mowers 


Nibblers 
Lock Mortisers 
Valve Grinders 


Standard motors and matched motor parts repre- 
sent only the beginning of what R & M is qualified 
to build! Special R & M fractional-horsepower 
motors with any housing design—or specially 
designed motor parts to fit your housings— are 
regular R & M contributions to products such as 
those listed below: 
Pumps Polishers Oil Burners 


Compressors Planers Surgical Instruments 
Hones Portable Grinders Grease Guns 


Vacuum Cleaners Business Machines Sirens Vibrators 


Fans 
Sanders 


Cast Cutters Advertising Devices Die Sinkers 
Food Mixers Ventilating Equipment Waxers 





FG MUSCLES 


+a electronic super- brunt 


With the help of R & M Motors, the new IBM Electronic 


Data Processing Machine solves in 7 


minutes a problem 


that would take 7 years with an ordinary desk calculator. 


Imagine adding and subtracting 16,666 times per 
second; multiplying and dividing 2,192 times per 
second; "remembering" stored factors in 12 mil- 
lionths of a second! That’s what the IBM electronic 
computer means as a time-saver for industry. 

If you have motors in your products, there’s 
another significant fact about this outstanding 
development: Robbins & Myers built 19 motors for 
use in this machine. 

Leading producers of motor-driven tools, ma- 
chines and appliances recognize R & M as the one 


source that makes a specialty of building exactly 


the motor needed. Of course, if a standard R & M 
motor will do the job—fine. We build thousands 
of them. But, we also custom-design motors to your 
requirements. In short, the recommendations of 
R & M engineers aren’t prejudiced by any limita- 
tions of stock designs... you don't have to com- 
promise with what's right. 

If you have a motor problem ... or a new prod- 
uct design on the boards... write us today. Any 
details you give us about ycor problems will help 
us to give you more specific recommendations. 
They will be held in confidence, of course. 


KOÜEPEINC«MYERO we. 


MOTOR DIVISION: SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


Fractional & Integral h.p. 
Motors & Generators 


fitm ne thing ur 


i y 


R & M MAKES BOTH! 


Fractional-horsepower 
motors and parts... 


from 1 " h.p. Lg 
"S 


Springfleld 99, Ohio 


information on: 


gr G 
SE 


BE 


Propellair Industrial Electric 
Ventilating Equipment Fans 


This coupon will bring you prompt information. 
Robbins & Myers, Inc., Motor Division, 


Please send me, without obligation, 


—— 


er 


Electric & Hand 
Hoists & Cranes 


! et —— On 


ZEE LER NE LUE LX LL 


Product we 
manufacture: 


! ua e ————— 


Motor! Motor Parts for Portable Tools 
Title 
Integral-horsepower 
motors; famous 
R&M"All-Weather" * with 
sealed bearings. 
Up to 200 h.p. 
** All-Weather” is an R & M trademark 


Universal Motors 
Capacitor Motors 


R & M "All-Weather" Motors 
—up to 200 h.p. Street 


Company 


Please have a 


Motor Specialist call City & State 


ct ee m sa m a o a o o oa 


| th RAE ce 
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New trends and developments 
in designing electrical products... 


How General Electric Permanent Magnets help designers 
miniaturize products by supplying constant magnetic field 
energy in a fraction of the space required by electromagnets 


we constant magnetic field 
energy is necessary, powerful 
G-E Alnico permanent magnets offer 


the designer many advantages no 
electromagnet can match. 


The most important of these ad- 
vantages — from the designer’s view- 
point—is the permanent magnet’s 
superior volumetric efficiency. An 
Alnico permanent magnet can supply 
a given magnetic field in a fraction 
of the space required by even the 
best designed electromagnet. 


Since miniaturization has become 
so vital in the electrical and elec- 
tronics industries, it is important to 
see just why and how a permanent 
magnet utilizes space so much more 
effectively. 


Figure 1 shows a typical magneti- 
zation curve of an electromagnet 
with a flux density of 20,000 gausses, 
when the polarizing force is 200 
oersteds. (The curve has been dis- 
placed into the magnetizing quad- 
rant for comparison purposes.) 


In a well-designed electromagnet, 
approximately half the total area is 
occupied by conductors, and half 
is flux - conducting core material. 


-—————— 


FIGURE 1 FIGURE 2 


Therefore, to make the comparison 
valid, the residual induction of the 
electromagnet must be reduced to 
10,000 gausses (Figure 2). 


The area under the curve now 
represents the approximate external 
field energy available on a volume 
basis. When the equivalent demag- 
netization curve of Alnico 5 is plotted 
against the corrected electromagnet 
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curve (Figure 3), the true capabil- 
ities of each type of magnet become 
immediately apparent. 


The area under the Alnico 5 curve 
is about three times the area under 
the electromagnet curve. Thus, to 
produce a given field requirement, 
the permanent magnet will occupy 
a volume one-third that of an equiv- 
alent electromagnet. 


ELECTROMAGNET 


ALNICO 5 


FIGURE 3 


The above comparison is some- 
what theoretical; under many cir- 
cumstances, permanent magnets will 
show to even greater advantage. 
For example, consider the two TV- 
tube focusing magnets in Figure 4, 
at the top of the next column. 


At the left, is the electromagnet 
previously used. It weighed 2 lbs. 
13 ounces, and took up 16.35 cubic 
inches. At right, is the G-E Alnico 
9 permanent magnet which replaced 
it. The new magnet weighs just 15 
ounces, and occupies only 1.30 cubic 
inches — a space saving of 87%! 


These savings in size and weight 
result from permanent magnets' in- 
herent volumetric superiority. In 
addition, permanent magnets provide 
equally impressive savings in both 
initial and service costs because of 
four other inherent advantages. 


Q 


PERMANENT 
MAGNET 
ELECTRO-MAGNET 


FIGURE 4 


First, no power source is required 
with permanent magnets, because 
no energy is consumed. Once mag- 
netized, the field is permanently 
retained. 


Second, permanent magrets oper- 
ate continuously. There can be no 
interruptions of the field due to 
power failure. 


Third, permanent magnets are 
extremely stable under changing 
temperature conditions. They are 
unaffected by conditions ruinous to 
electromagnet installations 


Fourth, permanent magnet assem- 
blies are easier to install, and cost 
nothing to maintain. There are no 
moving parts to break down, no 
wiring to burn out, no costly, time- 
consuming repairs to make 


These are but a few of the many 
reasons why designers are turning 
to G-E Alnico magnets for products 
for which only electromagnets had 
been previously considered 


If you have a problem where con- 
stant magnetic field energy is re- 
quired, one of the G-E Alnico 
compositions may well be your solu- 
tion. For more design data or 
technical assistance from our magnet 
engineers, write: Carboloy Depart- 
ment of General Electric Company, 
11127 E. 8 Mile Road, Detroit 32, 
Michigan. 


Progress /s Our Most Important. Product 


GENERAL GO ELECTRIC 
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Tough, Flexible CaPlugs Are Used in Countless Ways 
to Protect Products in Process, Storage and Transit 


Quick to put on...kind to threads... add sales sparkle 


JUST PUSH THEM ON... OR PUSH THEM IN 


Tapered CaPlugs can be used as caps or plugs, 
inside or outside of threaded or plain fittings 
Costing less to buy, these versatile closures cost 


less to apply. Time studies show that Tapered 


CaPlugs save up to 500% in labor costs 


EASY TO REMOVE, TOO! 


Installed on these Bristol air control instru- 


ments, CaPlugs prevent dirt or foreign matter 
from getting into the system before installation. 
Says The Bristol! Company, "They are sturdy 
enough so that they are not accidentally dis- 


lodged, but are still easily removable. 


USED BY THOUSANDS OF INDUSTRIES 


Here, CaPlugs ore applied by Caterpillar Trac 


tor Co., to protect and keep clean the 


tubing used in fuel injection equipment for 


diesel engines." Made of Polyethylene, CaPlugs 


will not collapse, chip, break or 


shred under 
mos! severe of conditions 


INDICATES CARE IN MANUFACTURE 


On this Alemite Accumatic Valve, colorful red 
CaPlugs add zestful eye appeal. Says Stewart 
Warner Corp., "CaPlugs help impress the cus 
tomer with the steps that have been taken to 
protect the equipment and convince him of the 
continuing need for protecting lubricants against 
contamination." 


FIT MULTITUDES OF PRODUCTS 


CaPlugs protect electrical connector fittings and 


armature shaft extensions of these electr 


motor assemblies. Heres sure, safe protection 


that's adaptable to all types of products and 


parts. (Photograph courtesy Pesco Products 


Division, Borg-Warner Corporation) 


YOU NAME IT 


There's to fit 
standardized designs 
non-threaded) and over 275 
off-the-shelf” deliveries 
can be made to meet your immediate require 
ments without Write for 
and prices. 


a CaPlug 
need. With six 
threaded and 

stock sizes available 


nearly closure 


(both 


every 


delay free samples 


Free "see-for-yourself" assortment mailed on request 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
2205-9 Elmwood Ave., Buffalo 23, N. Y. 


MAIL a free assortment of CoPlugs, literature and prices to vus 


immediately, without obligation. 


Address 


City 


lone State — 
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CHASE" 

NICKEL LEADED 
COMMERCIAL 
BRONZE 


Chase; 


BRASS & COPPER CO. 
WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


The Nation's Headquarters for Brass, Copper and Stainless Steel 
Monta «+. Baltimore + Boston + (Charlotte + Chicago » Cincinnati ^ Od. + 
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For making 


STRONGER PRODUCTS 


that have to be machined! 


This is the high-strength leaded commercial 


bronze you have been looking for! It has 27 per- 
cent higher tensile strength, 20 percent higher 
yield strength than Leaded Commercial Bronze, 
yet has a machinability rating that is 80% of that 
of Free-Cutting Brass. 

Chase Nickel Leaded Commercial Bronze is a 
moderately priced alloy for making longer-lasting 
pole line hardware, electrical fasteners, nuts, bolts, 
and other bronze products that require added 
strength. Order Chase Nickel Leaded Commercial 
Bronze today. It’s available in rod form—round 
sizes from 1⁄4” to 1” diameter, hexagonal sizes 
from V4" to %", 

"IN THE CHIPS''—a Chase movie showing Brass Rod and 


Wire of work. Every machine shop can benefit by showing 
it. Loaned free on request. 


Denver + Ded + Grand Rapids + Heuston + ladanpeis + Kansas City, Mo. 
lean ^ Meet ^ Mannes + Newark + New dens + NewYork + Philadelphia + Piltsburgh 


* Providence + Rochester + St lovis + Senfrenciece + ‘Seattle + Woterbury 
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A new low price in “hi-fi” 
produced with DYLITE" polystyrene 


Those versatile, puffable beads of Dy- 
LITE expandable polystyrene are open 
ing the doors of "hi-fi" music to budget 
minded people. It 
Leonard Bonn, president of Plastilex 


happened when 


Products, Inc., Philadelphia, used his 
imagination . . 
DYLITE expandable polystyrene. 

"I first saw DyYLITE advertised three 
years ago,” said Mr. Bonn. “Although 
its use was not suggested for our field, 
I felt that the unicellular feature would 


. and a few pounds of 


absorb and prevent passage of sound, 
making it ideal for producing high fidel- 
ity equipment. Since spheres are recog- 
nized as the ideal sound baffle, experi 
ments were run molding half spheres 
with copper hand molds. Gluing two 


AT RIGHT 


Mr. Leonard Bonn holds a model of his 
"Bonn Sonosphere" speaker, produced 
with DYLITE polystyrene. 


BELOW 


One-half of a "Bonn Sonosphere" still 
in the compression mold. Made with 
DYLITE, the completed sphere is an ideal 
‘hi-fi’ sound baffle, weighing just six 


pounds, including speaker. 


halves together, we found that we had 
the ideal baffle, with the additional 
characteristics of lightness, low cost, 
and inertness to water, air and light 
After initial experiments, a "cycle 
control” compression molder was con- 
structed to mass-produce the speaker 
shell. Using DYvLITE, the beads were 
“popped” to twice their original size 
by pre-heating, then poured into the 
mold for treatment under heat, mois- 
ture and pressure. “The finished prod 
uct has a relatively dense skin. It 
weighs only six pounds with speaker; 
it’s strong enough to be bounced with 
out breaking. The beads inside form a 
soft, resilient wall, permitting the inner 
surface to vibrate as an independent 


membrane, isolated acoustically from 
the outer wall.’ 

Today, the “Bonn Sonosphers is 
providing low-cost "hi-fi" music for 
people who could never afford it be- 
fore DvLiTE. We feel that DYLITE can 
solve problems in hundreds of as-yet-un 
discovered fields of manufacturing. Per 
haps your field is one of them. If you'd 
like to learn more about DYLITE, write 
to Koppers Company, Inc., Chemical 
Division, Dept. PE-76, Pittsburgh 19, 
Pennsylvania. *Koppers 1 

tPlastilex Trademark 


E KOPPERS 


KOPPERS 


YA PLASTICS 


Sales Offices: NEW YORK 
CHICAGO - DETROIT 


BOSTON 
HOUSTON - LOS ANGELES 


PHILADELPHIA + ATLANTA 
SAN FRANCISCO 


In Canada: Dominion Anilines and Chemicals, Lid., Toronto, Ontario 





Remote or 


automatic 
switching 


AT HALF THE COST 


with Westinghouse motor- 
operated AB circuit breakers 


Now you can use a pushbutton or relay to electrically 
operate a Westinghouse AB circuit breaker. You can add 
load switching to your circuit protection — from a con- 
venient point or under pre-determined conditions. And 
all without the need for a costly breaker-contactor com- 
bination or an expensive, large air circuit breaker. 

Cost of the motor operator is but a small fraction of 
that for a large contactor. In fact, the complete dual- 
purpose breaker (breaker and motor operator) cost less 
than a contactor alone. Don’t forget either the valuable 
space you save by eliminating contactors or by replacing 
larger breakers. 

With the Westinghouse motor-operated circuit breaker 
you get all the proved AB De-ion* protection features. 
In addition you have your choice of such internal aids as 
reverse-current trips, undervoltage trips, and auxiliary 
or alarm switches. The motor operator can be applied to 
breaker Types J, K, KL, L and M in ratings of 70 through 
800 amperes. 

If it's remote or automatic breaker switching you need, 
consider the real savings possible with motor-operated 
AB circuit breakers. Your local Westinghouse sales office 
will be glad to help — or write direct to Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

)-30213 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING FOR YOU! 


Ed Y 
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LEADERS IN INDUSTRIAL SAFETY: 
— m m 


:— 


Finishing equipment at Aluminum Company 
of America's new Vancouver, Washington, 
extrusion mill includes two stretchers capa- 
ble of exerting up to 75,000 pounds of 
"pull" on extruded shapes. 


One of the things that Impresses visitors to Alcoa is the strong emphasis on safety. It isn't surprising, then, 
to find fire-resistant Pydraul used in Aicoa hydraulic equipment...eliminating a potential source of fire. 


FIRE-RESISTANT PYDRAUL F-9 
CHANGES FIRE ZONES TO SAFETY ZONES 


275 million hours of actual in-use operation Write now for new booklet, “PYDRAUL F-9 
without a single hydraulic fire—proves the safety Organic Chemicals Division, MONSANTO CHEM 
and dependability of fire-resistant Pydraul ICAL COMPANY, Dept. PYD-1, St. Louis, 1, Mo 


aycu Sen. PYDRAUL F-9—First and Only Hydraulic Fluid 
But Pydraul gives you more than safety. You can Listed by Underwriters’ Lab. 
be sure of long equipment life with low maintenance On May 31, 1955, Pydraul F-9 became the first 
. . because Pydraul lubricates like a premium : ; , a: : 
E : fire-resistant hydraulic fluid listed by Underwriters 
petroleum oil. You'll save money on fluid consump- s : : ?- " 
tion, too! Pydraul is reclaimable— you can return Laboratories. From the Laboratories' Service Card 
" i p te the ten - it ain and a in “The fire hazard of (PYDRAUL) is rated 2 to 3 in 
-— gm agi — accordance with Underwriters' Laboratories, Inc.'s 


Make a quick check of your hydraulic equipment Standard of Classification in which Ether rates 100, 
. calculate your fire risk if it's close to hot metal, Gasoline rates 90-100, Alcohol (ethyl) rates 60-70 

electrical contacts, open flame or other heat sources Kerosene (100° F. flash) rates 30-40, and Paraffin 

Then talk to a Monsanto representative. He will oil rates 10-20.” See Underwriters’ Laboratories, 

show you how easy it is to convert to Pydraul Inc.’s guide No. 540 18, File MH6049 

giving you a future of positive safety from hydraulic PYDRAUL: Reg: U. S 

fires at low cost per year 


PYDRAUL MEANS: 

Fire Resistance No Corrosion 

Excellent Lubricity Re-use, Again and Again 
High Stability 


WHERE CREATIVE CHEMISTRY WORKS WONDERS FOR YOU 
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F. W. Hoelscher (left), K. B. Kruel of St. John's 
Poultry Farms, Inc. Hoelscher designed unique 
feeding system. 


HP Baldor Motor drives 
rew elevator which lifts co 
hopper for st 


[SR E 


" gh. P d 


ertically-mounted 


ind level into 


Hammer mill, powered by a 5-HP Baldor Motor 
grinds grain and blows it to weighing bin 


and mixer 


] with ground corn. Ver 
HP Baldor Motor drives 


ITAL HE ET 


St. John's Poultry Farm, No. 5, Washington, Missouri 


d 


STREAMCOOLED MOTORS 


heip feed 120,000 chickens 


St. John’s Poultry Farms, Washington, Mo., boasts one 
of the most time and labor saving systems for feeding 
chickens in the world! Six block-and-a-half long broiler 
buildings house 20,000 chickens each. One man maintains 
each building. 


Many Baldor Streamcooled Motors power these auto- 
matic feeding systems. Splash-proof, dust-proof, totally 
enclosed motors keep out powder-like grain that con- 
stantly fills the air. Non-clogging external fans can’t 
cause trouble that might stop entire system. 


These same rugged Baldor Motors—proven in field use 
for over a third of a century—have also earned an out- 
standing reputation among OEM users. Baldor engineer- 
ing counsel is available—without obligation—to help solve 
your knotty motor problems. Just contact... 


BALDOR ELECTRIC co. 


4353 Duncan Avenue St. Lovis 10, Missouri 


Chain belt carries feed in adjustable-height troughs to 
20,000 broilers. Automatic timer increases frequency of 
delivery as chickens mature. Human hands never touch 
grain during entire process. 


a 


D ee 
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FOR TRAILERS THAT DO NOT WEAR 


OUT. This Fruehauf trailer has sides 
made from thin sheets of Stainless 
Steel, corrugated into walls that are 
only one inch thick. That's whv it can 
carry more cargo than trailers of 
other, heavier types of construction 
Most joints are welded, an easy job 
with Stainless. There is nothing to 
corrode or loosen; in fact, no Stainless 
trailer has ever worn out! 


FOR ARCHITECTURAL USE. This Dawson Floating Sill is made from 


type 302 Stainless Steel. It combines fine appearance with the en 
during properties of Stainless Steel. The finished job is neat and 


trim, and it will last as long as the building 


FOR HEAT RESISTANCE. This is a Lennox Crop Dryer USS ST AINI E SS STEE 

It burns 12 gallons of fuel oil per hour and has an input of j Wk k 1 ALIIA k 41 
2.000,000 BTU. Wherever the heat is most intense, type 

430 Stainless Steel is used. It is especially important for SHEETS 


* STRIP * PLATES * BARS * BILL:TS 
the combustion chamber and emitting tubes PIPE * TUBES * WIRE * SPECIAL SECTIONS 


UNITED STATES STETE 
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3 switches control functions 
of precision grinder 


Rugged day-in, day-out service to 
precision-grind 380 piston assemblies 
an hour demands components of the 
utmost long life and dependability. 
Designers of the centerless grinding 
machine which performs these oper- 
ations chose three MICRO SWITCH pre- 
cision switches to signal and control 
the various steps of the loading and 
unloading cycle. 
This selection, they told us, was be- 
cause: 
MICRO SWITCH provides the 
largest selection of oil-tight 
switches of the type required. 
MICRO SWITCH national distri- 
bution makes switch replace- 
ment a simple matter. 
MICRO SWITCH field engineering 
service is quickly available. 


Switches perform 3 different 
functions in rotary 
cutter-winder 


Small, compact, well-protected 
switches wer2 required by the de- 
signers of a rotary cutter-winder 
used in the textile industry. 


Each switch performs a separate and 
distinct function. The micro preci- 
sion switches were selected because 
of their ability to best meet these 
diverse requirements: 
A switch (shown) prevents op- 
eration of the cutter frame if 
the new shell is not in position. 
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sos Unlimited fo 


Another switch, which has high 
inrush capacity, operates the 
starting motor. 

A ruggedly housed switch op- 
erates a 4-way solenoid pneu- 
matic valve to raise and lower 
the cutter frame. 


Mercury switch gives alarm 
protection for plant windows 


A company which supplies plant pro- 
tection services found HONEYWELL 
mercury switches ideally suited to 
their design requirements. 


The switch is attached to horizon- 
tally pivoted windows of the fenestra 
or projected type. 

When the window is closed, the 
switch is in the normal or protected 
position. Opening of the window ac- 
tivates the mercury switch and causes 
the alarm to be sounded at a central 
station. 

These versatile switches perform ex- 
cellent service in a wide variety of 
applications where tilt motion is pres- 
ent and low operating force is de- 
sired. Often the proper tilt motion 
can be developed by consultation 
with MICRO SWITCH engineering 
service. 


24 switches of 8 different 
types control robot 
washer operation 
Design engineers chose MICRO preci- 


sion switches to control every step 
of a fully automatic commercial 


washing machine. 24 switches of 8 
different types control the measure- 
ment of water, temperature, timing 
of washing cycle, steam injection 
and dumping water at cycle’s end. 
MICRO SWITCH units were selected 
because of their long-life, depend- 


ability, and high electrical capacity. 
Their use was an important factor in 
making possible this completely au- 
tomatic washer. 

MICRO SWITCH ability to provide a 
wide range of switch types to meet 
every switch requirement is the rea- 
son design engineers rely on MICRO 
precision switches as components for 
new and improved products. 


MICRO SWITCH gives 
“push button” operation 
to coffee brewer 


Four MICRO precision switches help 
provide precise control of every 
brewing factor of a well known com- 
mercial coffee maker. 


These high capacity switches auto- 
matically measure the amount of 
water and control the temperature 
and infusion time. All switches handle 
high inrush current. 


k 


Designers of the coffee brewer picked 
MICRO SWITCH units for this device 
because of their ability to meet the 
requirements of: 


Long-life reliability 
Quick, positive action 
High electrical capacity 


Let MICRO SWITCH 
Engineering Service be your 
short cut to better design 


MICRO SWITCH Engineering Service is 
made up of experts on just one thing 
— precision switching problems. 


Whatever your design problem, its 
solution may easily be expedited by 
consultation with an engineering 
service that has helped in the solu- 
tion of many complex electrical 
switching problems. 


MICRO SWITCH may have already 
solved a problem similar to yours — 
for somebody else. Should your prob- 
lem turn out to be entirely new, 
MICRO SWITCH can—and will—de- 
velop the switch you need. 
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SGTHEIR USE 


9 Explosion-Proof Switches Control 
Machine Making Shell Primer Bodies 


MICRO SWITCH explosion-proof 
switches—of two different types— 
enable this ingenious machine to 
prepare primers, under hazardous 
atmospheric conditions, for artil- 
lery shells. 


In one streamlined operation, all 
handwork is eliminated as this 
diaphragming machine lacquers 
the interior of the primer body; 
punches and forms diaphragms 
from a paper roll; seats diaphragms 
to proper depth and provides final 


Send for new Catalog 83 on 
Industrial enclosed switches. 
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inspection of finished parts. 


Shown here is the rotary index 
table which is controlled by MICRO 
SWITCH explosion-proof switches. 
Five of the nine switches used 
may be seen. 


This is a typical example of the 
important part played by MICRO 
SWITCH productsand MICROSWITCH 
engineering service in the develop- 
ment of automatic machinery to 
serve a wide range of industrial 
applications. 


I 
f 


In Conado, Leosde, Toronto 17, Ontorio. » 


switches 


IS A PRINCIPLE OF GOOD DESIGN 


NEW! 


An "Electrical Memory" 
Toggle Switch 


Here is the first in a new series of “‘electri- 
cal memory” toggle switches. It is a four- 
pole assembly with one pole to indicate 
which circuit was last operated. It prom- 
ises to simplify and perhaps revolutionize 
some basic circuit designs of complicated 
ground radar units, computer devices, air- 
craft control panels and other types of 
remote control equipment. 


EVER POSITION NO 2 
MAINT AINE POSITION) 


EVER POSITION NO 3 5 EVER POSITION NO 
MOMENTARY POSITION) 5 MOMENTARY POSITION) 


~ Lewer Position Lever Position Lever Position 
Ne. 1 LL Ne 2 Ne 3 
Switch No. 1 N.O. ToC NC ToC NC Te C 
. Circuit Made — Circuit Made —  Circint Made 
Switch No. 2 NO. ToC NC ToC NC Te C 
x Circuit Made Circuit Made Circuit Made 
Switch No. 3 N.C. ToC N.C. ToC NO ToC 
2 endis Circuit Made Circuit Made Circuit Made 
Switch No. 4 N.C. ToC * nO Tec 
z ...Circuit Made ——  — Circuit Made 
*N C. To C. Circuit Made if Lever Last Moved To Lever Position No. 1 
- 0 ToC „Circuit Made if Lever Last Moved To Lever Position No 3 





The assembly uses three single-pole, dou- 
ble-throw functional basic switches and 
one single-pole, double-throw “memory” 
switch. 

In application the “memory” switch indi- 
cates through a pilot light or buzzer which 
circuit was last operated. 


The three functional switches operate at 
three lever positions: maintained center 
and momentary from each extreme position 
Electrical rating of basic switches: 5 amperes 
125 or 250 volts a-c. The d-c rating at 30 
volts: inductive—3 amperes at sea level 
and 2.5 amperes at 50,000 ft.; resistive— 
4 amperes at sea level and 4 amperes at 
50,000 feet; maximum inrush — 15 amperes. 


For more complete information on this new switch or any 
MICRO SWITCH precision switch, contact the branch near you. 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


som m 


FREEPORT, ILLINOIS 





When you design or modernize 
equipment, look into the four big reasons for using Skinner's low-cost 
V9 Solenoid Valve.[1.] Only 4 5/10" high, the V9 fits nearly anywhere, 
saves space, yet is powerful enough to operate single- and double-acting 
cylinders. [2.] Available in more than 176 variations of capacities, metering 
and types; it can be used with air, inert gases, hydraulic oils and other 
common media at 0-150 p.s.i.[3.| The V9 provides leakproof, 
dependable, fast operation — up to 600 cycles per minute in many applications. 
[4] Its rugged, frictionless construction and precision engineering 
ensure life spans of eliminating replacement 
and maintenance problems. 


For complete information, write for Catalog D2. 


THE CREST OF QUALITY 


INNA 
1 M c 


A 
SKINNER ELECTRIC VALVE DIVISION SKINNER CHUCK COMPANY a 
T M 
Ca 


x 
LRIC NPY @, 


SOLENOID | 114 Edgewood Avenue 


New Britain, Conn. 


WORLD-WIDE REPRESENTATION 
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American Vibration Eliminator absorbs vibration in piping leading from refrigeration compressor 


Standard line of flexible metal connectors 
simplifies isolation of vibration in rigid piping 


American engineers have 


number of flexible metal h 
tors and conduits that are widely u outdo 
by lesign engineers and others to solve spots 


this problem. ment 


American Vibration Eliminators 

ted here) short sections rt 

flexible bronze (98 

tin) tubing used to minim 5 l "T WI GCSIPI to your 

vibration in rigid piping of uir condition n IONS at no ex cost. For more 

ing, refrigeration and other installations on, write fo dog CC-400 
mav be adapted to your product or American Drass mpat A 


oble 
Typical American flexible assemblies i p— 


able to convey both liquids and Flexpipe* standard flexible connectors 
sorb vibration, compe or contractior seamless, tin bronze tubing, corrugated 
and expansion in rigid piping; conne for flexibility, with tin bronze wire braid 
ing parts, misaligne orts; and to protect 
delicate tubing, wiring 


aee CONNECTORs Musr MONÉ 


covering—used in wet heat systems by mm 
* 


" B. 

contractors, and in other installations to s * ul $ AY 
convey air, gas, oil, steam or water PAGVE GENE us ui 
NCONTROLLED vibration in pipelines 


dampen noise in piping, take í of ex- FLEXIBLE METAL HOSE AND TUBING 


often results in objectionable noise, pansion and contractio: 


cracked piping, high maintenance costs, lations 


and expensive shutdowns. Sealtite* flexible, liquid-tight conduit — an ANACON DA product 





"TO 
CONSIDER 


r i RS f THIS IS TO CERTIFY THAT 


RODUCT ENGINEERING 


THE INTERESTS RIBED "Ee I PRACTICE 
ist n TLED j 
OF THE PRIVILEGES n pM ON MERSAN? IN THE 
IATED BUSINESS PUBLICATIONS 
SUBSCRIBER" T 


PRODUCT ENGINEERING is an active member of the Associated Business Publica- 
tions which this year is celebrating its Golden Anniversary. We take this opportunity 
proudly to re-affirm our belief in the high publishing principles for which the Associa- 


tion stands and to assure our readers that we will ever “consider, first, the interests of 
the subscriber.” 


THIS WE BELIEVE... 


(THE ABP CODE OF ETHICS) 


The publisher of a businesspaper should dedicate his best efforts to the cause 


of business and social service, and to this end each member of the Associated 
Business Publications pledges himself: 


Q) To consider, first, the interests of the subscriber. 
(2) To subscribe to and work for truth and honesty 
in all departments. 
To endeavor to be a leader of thought in his edi- 


torial columns, and to make his criticisms construc- 
tive. 


To encourage all constructive efforts to improve 
the standards and quality of advertising. 
To avoid unfair competition. 

(6) To determine what is the highest and largest func- 
tion of the field which he serves, and then to strive 
in every legitimate way to promote that function. 
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PRODUCT HIGHLIGHTS 


General Electric Speed-Measurement Systems 
Now Tailor-Made to Suit Your Needs 


These low-cost and highly accurate components 
add beauty and quality to your product. 


General Electric’s complete line of a-c 
and d-c tachometer generators and indi 
cating or recording instruments provide 
you with a low-cost answer to your speed 
measuring problems. Every system is 
tailor-made to your needs and all com- 
ponents are calibrated together at the 
factory to assure you highly 
operation on your equipment. 
SMALL IN SIZE, these tachometer gen- 
erators are ideal for measuring speed on 
machines where space is at a premium 
and where accurate speed indication is 
necessary for quality control and pro- 
tection of expensive machinery. 
TOTALLY ENCLOSED, all G-E tachom- 
eter generators are protected from dirt, 
dust and other foreign matter which 
might affect operation. 

ANY LEGEND you desire will be marked 
on your G-E tachometer indicator scales 
Your instrument can be calibrated in 
units such as feet per minute, inches per 
minute, spindle rpm or any related speed. 
Manufacturer’s or customer’s name may 
also be imprinted on the scale face. 

FOR GENERAL-PURPOSE NEEDS, a 
Model 1E148 tachometer generator used 
with a Type DB-18 tachometer indicator 
provides a speed measurement range of 
100 to 5000 rpm. 

LOW-COST SPEED CONTROL, as well 
as accurate speed indication, is furnished 
by G.E.’s D-C tachometer generator 
9894743 in a wide variety of applications. 
FOR MORE INFORMATION write for 


Bulletin GEC-1258 to Section 585-43, 
General Electric, Schenectady 5, N. Y. 


accurate 


600 


HANDSOME DESIGN and top quality of DB-18 indicator help make your product more saleable. 
Long scale and clear, shadow-proof glass give telescopic readability 


WEIGHING ONLY 5 POUNDS this 1E148 gen- 
erator has a speed range of 100 to 5000 rpm 
and is suitable for most general-purpose needs. 


\ 


DESIGNED FOR MINIMUM SPACE, this 9894743 
generator can be either flange or foot mounted. 
Two models: 50-v or 100-v per 1000 rpm. 


TURN THE PAGE FOR MORE G-E PRODUCT HIGHLIGHTS ) 
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New /zxaaze: d-c motors give the 
Machines you build greater output 


To meet modern industrial needs for 
faster, more automatic, more continuous 
production, General Electric has de- 
signed an entirely new direct-current 
motor—the d-c Kinamatic. 


Designed for Automation—Now, a 
direct-current motor has been designed 
for the modern job it has to do—either 
as individual motor drive or in regulat- 
ing systems. The new General Electric 
d-c Kinamatic motor supplies the wide 
speed range and versatility required for 
today’s manufacturing methods. It is 
designed for the close control of ma- 
chines and split-second timing of proc- 
esses essential to higher output. 


Accelerated Production—The new d-c 
Kinamatic motor will modernize your 
equipment, give it increased power, 
higher speeds, greater output capacity 
With the quicker acting General 
Electric Kinamatic motor, your ma- 


chines will process a greater variety of 
products . . . faster 
with less maintenance and spoilage. 


easier and 


More Powerful—By 
vanced design with improved materials 
and manufacturing techniques, General 
Electric engineers have packed more 
power into the entire Kinamatic line 
The powerful Kinamatic motor, with 


combining  ad- 


new stamina and durability, is ready to 
become one of industry's most effective 
weapons for keeping costs down, for 
meeting competition, for boosting pro 
ductivity levels 

Convenient, easily adapted acces 
sories and modifications add even 
greater versatility to Kinamatic motors, 
often reduce need for ''specials," permit 
switching motors from one application 
to another to reduce spare-motor and 
spare-parts inventories. Ratings from 1 
to 150 hp are included in the line. See 
GEA-6355. 


tirade mark of General Electric Co 


g 


Vac-uSel tectifiers reduce 
design space by 50%, cost less 


Because Vac-u-Sel rectifier cells can be 
operated at higher current and voltage 
ratings and still provide the same life 
expectancy of ordinary selenium recti- 
fiers, a stack for a given application can 
be assembled using fewer and smaller 
cells. This can result in a size reduction 
up to 50% and at an appreciable 
savings. 

If you need longer life, greater de- 
pendability, and better performance, 
you can operate the Vac-u-Sel rectifiers 
at their handbook ratings. This will give 
you a life expectancy of up to 80,000 
hours which is about !4 more than is 
available from most ordinary selenium 
rectifiers under the same conditions. 

G-E design engineers are able to 
accurately predict the output and life 
characteristics of any Vac-u-Sel model 
number. With this in mind General 
Electric has developed a special Appli- 
cation Manual with which you may 
design your own rectifier stack to meet 
the exact requirements of your applica- 
tion. In this manner, you can select 
what you need in terms of life expect- 
ancy, performance, size, and cost. What 
is more, over 17 years of experience with 
selenium cells manufactured by the 
precisely controlled vacuum process will 
aid you in designing toward predictable, 
continually reproducible performance. 
Write for a copy of Application Manual 
GEC-1330, *Reg. Trade mork of General Electric Co 


GENERAL Q ELECTRIC 
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Digest 


New enclosed coolant pump motor 
keeps out dirt, metal shavings 


E 


Designed especially for driving machine- 
tool coolant pumps, this new General 
Electric fractional-hp motor is totally 
enclosed, non-ventilated to minimize the 
danger of damage from dirt and metal 
particles and to assure dependability of 
operation. 

For long bearing life, the motor has 
large grease reservoirs, which assure a 
supply of a new, 
grease for up to 10 years. In addition, 
the motor can be mounted horizontally 
or vertically. Available in ratings from 
14 to 34 hp. See GEC-1353. 


moisture-resistant 


Drum switch assures you easy 
installation, reduced maintenance 


General Electric's 
complete line of 
drum switches are 
especially designed 
for starting and 
intermittent oper- 
ation. They can be 
used with magnet- 
ic line starters to 
provide under- 
voltage and over- 
load protection, 
limit switch con- 
trol, or interlock- 
ing with other 
drives. 
Combination knockouts simplify con- 
nections from bottom, back, or sides 
on conduit boxes. Finger contacts can 
be reversed after one side is worn so 
that the second side is completely used 
before replacing. Compensation adjust- 
ment for finger and segment wear is 
easily accomplished with a screw driver 
For drum switches, check GEA-6307 
July, 1956 
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Low-speed synchronous inductor motors 
provide versatility, long life 


Use these General Electric fractional-hp 
motors for high torque, low synchronous 
speed applications requiring frequent 
starts, stops, and reversals. Because the 
input current is nearly constant for 
various load conditions, these motors 
can be stalled continuously without 
damage from overheating. Only one 
moving part and_lubricated-for-life 
bearings mean long life and low main- 
tenance on your applications. 


Available in two ratings, 75 oz. in 
continuous at 40 C and 150 oz. in. inter 
mittent for !5 hour at 55 C, there are a 
number of models from which to choose 
These are used on motor-operated 
valves and rheostats for remote or auto 
matic control, and on industrial process 
timers. Sufficient torque is developed to 
operate cams, levers and other devices; 
often replacing a second motor. Low 
speed and rapid deceleration have en- 
abled it to actually replace the gear- 


Type SMY Motor, 54-frame 


brake motor as a film-wind drive on an 
automatic camera and on a tape dis 
pensing machine. Using a special cir 
cuitry has made possible step motor 
operation—moving a definite number of 
degrees for each power impulse ap 
plied—for computer and metering ap- 


plications. Write for GEC-1294 


Compact SB-1 switch gives you long service life 


The Type SB-1 switch is a rotary cam 
operated device designed primarily for 
the control of electrically-operated cir 
cuit breakers, small motors, magnetic 
switches, and similar devices. 
Standard SB-1 switches are designe: 


] 
to meet most applications. However, if 


i 
you have a special application, a switch 
can be built from standard parts to meet 
your requirements. Long wearing cams, 


positive wiping action of the silver-to 
silver contacts, and positive contact 
opening and closing action through cam 
pressure all combine to provide a high 
quality switch that will give you long 
dependable life. Write for GEA-4746 


General Electric Co., Apparatus Sales Division, Sec. Au68-130, Schenectady 5, N. Y. 


Please send me the following bulletins 


V for reference purposes 


GEC-1330 
GEA-6307 
GEA-6355 
GEC-1294 
GEC-1353 
GEA-4746 


Drum Switches 
Kinamatic motors 


Coolant pump motors 


City 


X for immediate project 


Vac-u-Sel Rectifier Application Manual 


Synchronous inductor motors 


Control and Transfer Switches 





Typical examples of Special Aetna Super-Pre- 


cision Bearings . 


. manufactured to the most 


advanced dimensional control standards includ 


ing stabilization. 
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AETNA FREEZES BEARINGS arlo O BELOW ZERO 
to give you better, more dependable anti-friction performance 


Looks warm and comfortable, doesn't he?—the operator pic- 
tured here. Actually he's only inches away from one of industry's 
coldest work spots—the ''deep freeze" vault where Aetna bearing 


components are treated at temperatures as low as 130 degrees 
below zero. 


This special sub-sub zero treatment makes certain that vital 
Aetna bearings built into high precision products will provide the 
dimensional stability so necessary for sustained peak efficiency and 
longest life expectancy. In this quick-aging process the steel’s metal- 
lurgical structure undergoes transformation—from the relatively soft 
austenite retained from heat treating into the much harder, tougher, 
fatigue resisting property, martensite. The result is a stabilized bear- 
ing that permanently holds it precise tolerances and assures the 
lowest possible coefficient of friction no matter how severe or varied 
the operating temperatures may be. 


We call this the “cold war” against friction—one of the many 
advanced ways and reasons Aetna consistently produces anti-friction 
products that lead the field in dependability and cost-cutting efficiency. 


Perhaps stabilization can solve a stubborn bearing applica- 
tion problem for you, too. Aetna’s technical staff is ready to help you 
investigate. Why not outline your problem for their study? 


AETNA BALL AND ROLLER BEARING COMPANY 


461 


Division of Parkersburg-Aetna Corporation 


0 SCHUBERT AVENUE * CHICAGO 39, ILLINOIS 


Manufacturers of: Stondard and Special Boll Thrust Bearings + Angular Contact Ball Bearings * Radial 
Ball Bearing Mounted Units + Special Roller Bearings + Ball Retainers + Hardened and Ground Washers 


+ Sleeves + Bushings + Miscellaneous Parts 


Product Engineering — July, 1956 





Perspectives 
IN DESIGN AND DEVELOPMENT 


HOW NOT TO 
RECRUIT ENGINEERS 


ABOUT THE RECRUITERS 


THE RECRUITER 
MUST GET SOMEBODY 


June was graduation month for many engineering students, but finding 
a job was no problem for them—they had been signed up months before, 
some in their Junior year. Others have been on half pay since March, if 
they agreed to join a certain company upon 
graduation—and still more will receive a 
$700 bonus just for signing up with a com- 
pany. These are just a few of the lures held 
out to engineering students, and according 
to Chester Linsky, (right) Assistant Professor 
of Industrial Engineering, at Pennsylvania 
State University, the companies are dead 
wrong in their approach to the competitive 
game of recruiting engineers. 

The companies should be made to realize 
that they are poisoning the minds of the students by bribing them with high 
salaries, and are putting them in a position to say that they will be getting 
more money upon graduation than their professors earn. Today too many 
students feel that their degrees are up for sale, and all they must do is 
graduate. After a while, learning gets to be of secondary importance. Col- 
lege faculties then have the additional job of educating the student to 
consider first what kind of future he can expect to have with a company, 
rather than how much he can get from the highest bidder. 


Too many times the company sends the wrong person to recruit. Fre- 
quently it is someone from the personnel department; once even a recrea- 
tion director from a company arrived on campus to hire engineers. In 
another instance, a representative of one division of a corporation was 
sent out to recruit engineers for the entire corporation. Such an arrange- 


ment prevents students from asking specific questions about a plant or 
its engineering department operation. This is an excellent example of the 
charge that most companies actually do not know what they want in terms 
of engineering help. In many cases this "mass hiring" only leads to "mass 
weeding-out" and firing at the end of the training period. 


Another reason for the "bribery" approach to hiring engineers is that 
the person sent out to do the recruiting feels that he must bring back 
somebody. Professor Linsky is of the opinion that these recruiters do not 
spend enough time with the students, either to determine if they have the 
exact qualifications the company desires, or explaining the advantages to be 
found in the company other than pay and fringe benefits. It is not un- 
common to see professors "wined and dined" in hopes that they will 


recommend a particular company highly to their students. 
( Continued on page 131) 
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Why Bodine motors 


were selected 


for | oN | W BODINE 


et nS M MANUFACTURES 
Howe Scales / ! FRACTIONAL 


HORSEPOWER 
This is a two-in-one piece of equipment. It ELECTRIC MOTORS 


weighs a load and simultaneously records the FOR 
weight. | 


adding machines 
letter openers 
sanders 

vending machines 
exhaust fons 
duplicating machines 
hand dryers 
portable tools 
sound recorders 
air conditioner /" 
check protectors 
respirators 
voltage regulators 


Tape Drive Dial, it's used for industrial applica- the weight is automatically printed on a tape, 
tions such as weighing loaded trucks. s ticket or form. x-ray timers 


7 A combination of a Howe Mechanoprint and a f With the load in place, you press a bar, and 
traffic signal timers 
stirrers 
calculating machines 
envelope sealers 


diesel governors 


. . and for many 
other applications. 


The printing mechanism of the Howe Mechan- Manager of the Electrical Products Division of 
oprint is operated by this Bodine Type NSI-13, the Howe Scale Company is Mr. John S. 
1/40 fractional horsepower motor. 14 Blackwell. 


" . è . 
The weight printing mechanisms 
et : i oy — mple co, 
of all Howe Mechanoprints are [ Ask fore sample copy 
operated by Bodine Motors. We , of ‘The Motorgram,’ 
require a motor of highest : F : 
y AA : - ; publi- 
quality and dependability, <= @ bi-monthly p 
motor able to withstand the cation discussing the 
abuse of frequent, intermitter appiteation end 
service under all conditions PP 
Bodine Motors have proved fractional des.gn of fractional 
themselves to be entirely : 
7 orsepower horse power electric 


satisfactory in all respects. , 
We are well pleased with M « | C3 e RE motors. 
b 


their performance." 


Mr. Blackwell answers the question, “Why Be sure your motor is as good as your prod- 


Bodine Motors?" with some real good "reasons j uct. Contact Bodine Electric Co., 2260 W. Ohio 
why"...see above. St., Chicago...or check your Sweet's file. 
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Perspectives 


WHAT CAN BE DONE 


THE EDUCATOR 
AND INDUSTRY 


IMPROVING 
ENGINEERING 
EDUCATION 


PROFESSORS AND 
PART TIME WORK 


Too many applicants are not screened properly to determine whether 
they meet the company's needs. Colleges should arrange a standard pro- 
cedure for such interviews, so that the student will be able to meet the 
right people and ask and get answers to specific questions. This would 
help weed out unqualified candidates. One aid would be standard inter- 
viewing procedures and forms to cut down on repetition. With improved 
interviewing techniques, it would keep the students in class rather than 
taking many cuts to make "plant trips." Not much can be learned on these 
trips. The student is bound to have the red carpet rolled out to give him 
the impression that the chief engineer's job is just months away. 


The inadequate salaries of college professors is an old story. Take, for 
example, the college that offered 4 man $4000. He had a Masters Degree 
in Aeronautical Engineering and 6 years of research experience. Another 
was offered $5600 to be Assistant Dean of an Engineering School. He had 
a Masters Degree, and professional and teaching experience. 

Industry can help here by making donations to specific departments in 
universities—not for research; rather, for a slush fund for improving the 
department's faculty salaries, and laboratory equipment. Donating good 
equipment is an essential item. Today, many colleges have antiquated junk 
for teaching important lab courses. Such a move would get a better grade 
of instruction at the under-graduate level where it is needed. Now, many 
of the better professors teach only at the graduate level. 


Many of the extracurricular activities should be eliminated. With the 
great advances being made in science, more time should be spent on these 
subjects rather than on the "humanities." For both the students' and indus- 
try's benefit, the colleges should pump in more quality, give stiffer assign- 
ments, and let the weak sisters fall by the wayside. In the long run the 
students will appreciate it when they find theis.i. 2s out of a field they 


never should have entered in the first place. 


A good plan in use by some companies is that of taking college pro- 
fessors into the engineering departments for summer work. The purpose is 
twofold. They earn some extra money, and are exposed to the latest in 
design and manufacturing techniques. This latter information is, in turn, 
passed on to the students. But, Professor Linsky says, while several corpora- 
tions help engineering colleges this way, there are too many that take 
only those professors who can make money for them as consultants. 
Colleges could easily foil chis move by discouraging companies from recruit- 
ing engineering students, if the companies did not establish a summer 
employment program for professors and instructors. Such a cash outlay 
by the company would be small indeed compared to the dividends it 
would pay, and to the money now spent on lavish recruitment programs. 

Another program would have a professor spend one year in industry for 
every four he spends teaching. This would give him a chance to catch 
up with the latest practices and bring new, practical ideas to the classroom. 
Companies, likewise, should send men in to teach. 
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Engineered by Tinnerman... 
ONE SPEED CLIP* REPLACES 3 FARTS... 
SIMPLIFIES ASSEMBLY...and saves money! 


General Electric’s Housewares & faster, easier, with improved line flow. There 
Radio Receiver Division, Bridgeport, are fewer parts to buy, stock and handle... 
Connecticut, adopted this one-piece, and unit cost has been reduced, too. 


multiple purpose SPEED CLIP and Find out about a free Tinnerman Fasten- 


made profitable savings in the new ing Analysis Survey. It can point the way 

G-E Automatic Coffee Maker. to more efficient fastening on your assembly 

Engineered by Tinnerman specially line. Get complete information from your 

for the thermostat control, each SPEED CLIP Tinnerman representative or write direct for 

replaces three parts—a blade, a bushing, and Fastening Analysis Service Bulletin No. 336. 
a lock nut. Controls are now assembled There’s no obligation. 


TINNERMAN PRODUCTS, INC. * Box 6688, Dept. 12, Cleveland, Ohio 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, S. A., 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GnbH "MECANO", Lemgo-i-Lippe. 


TINNERMAN | 


Speed May: 97 


FASTEST THING IN FASTENINGS" 
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Progress is Uphill 


lo ALMOST EVERYONE there comes a time when 
there is a parting of the ways. One branch of the 
fork may lead into a very inviting shady forest 
carpeted with pine needles, cool, alluring and 
fragrant. ‘lhe other fork of the road may be up 
hill, perhaps quite steep and hot, sunny above 
and stony underfoot besides. 

Naturally, the cool inviting forest is attractive. 
It is a nice place to relax, enjoy life and perhaps 
even doze. The going is easy, perhaps too easy 
With little to do and nothing to challenge thc 
individual, the sinews of character building and 
ambition get flabby. 

On the hot sunny road the going will be 
relatively more difficult. Plodding up the hill, 
over the sunny ground, will be hard work. But 
the open air and warm sunshine do much to 
stimulate both mind and body. The hardships 
and barriers build incentives to struggle onward 
to ever greater heights. 

It is not always easy to choose between the 
hard and the easy way. ‘There certainly is no 
sense in blindly “going at it the hard way.” But 
there is a great deal of sense in studying and analyz 
ing the pros and cons of the easy way. The per 
son who always follows the path of least resistance, 
in order to lead a languid lazy life, will usually 
end up with little or no career, little or no self 
satisfaction and with a feeling of frustration in 
the later years of life. 

Last month about twenty thousand young 
engineers left various campuses to enter industry. 
All of them faced a great temptation. Salaries 
offered were higher than ever. Many prospective 
employers offered further benefits other than 
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money. Some offered free membership in country 
clubs. 

Such offers may or not not be open to criticism 
But when a company hires more engineers than 
really needed, just to have a “surplus stock” on 
hand, it is equivalent to offering an inviting shad 
forest in which to loaf. Any engineer taking a 
position in such a company will find that he has 
a position that pays him a gratifyingly high salary 
and other rewards but which offers him no oppor 
tunity to grow. He is compelled to learn the art 
of "gold bricking" instead of receiving experienc 
in the art of engineering. 

Unless a position gives the opportunity to do 
real engineering work, it has little or nothing to 
warrant the time and attention of an engineering 
graduate who is worthy of his degree. ‘The easy 
road is nice but it is not usually conducive to 
growth and advancement 

It is a job candidate’s market 


The “picking 


But the situation is also 


l'he engineer who goes after 


are plentiful and juicy. 
fraught with dangers 
the “easy pickings” or the one who has his head 
turned by flattering ~ffers is in grave danger of 
never achieving the goal which was his objective 
when he entered college. He may never become 
an engineer because he elected to doze in the 
cool forest rather than to struggle onward and 
upward on the rough and rocky road to success 





COLAC. 


"Mess HIGH-IMPACT THERMOPLASTIC RESIN 


...excellent electrical properties 


Tos over a wide frequency range! 


CYCOLAC has outstanding electrical properties over a. 3# THE PERFECT RESIN FOR THE 
de MANUFACTURE OF ANY PRODUCT 
wide frequency range, low moisture pick-up, and a low burn THAT DEMANDS . .. 
Chemical Resistance 
rate. In addition, Cycolac has high sag Lightweight 

Non-Corrosion 
Dimensional Stability 
High Impact Strength 
Machineability 


temperature, is colorful, very tough over a wide temperature 


range and is rigid as well as light in weight. 


GET THE FACTS — "Ü^/fe TODAY FOR TECHNICAL LITERATURE 


4 X MARBON CHEMICAL 


Aka Merbon A. Division of BORG-W ARNER 


VU GARY, INDIANA 


MARBON CHEMICAL ... Precision Resins for Precision Made Products 


Product Engineering — July, 1956 





PRODUCT ENGINEERING 


Constant 


Modulus 


Alloy 


For Elastic Elements 


Ni-Span C—a hardenable, high strength and heat-resistant nickel 
chromium alloy—maintains constant elastic modulus over —50 to 150 F. 
Physical and mechanical properties and design stresses; heat treating 


time and temperature; machining, cleaning and joining procedures. 


( 


MARSHALI. WARD material with a low or zero t« nperatur 


Manager, Special Alloys Div., The H. A. Wilson Co on of modulus may reduce range of deviation, 


design of the stressed part or reduce design comp 


cations in other parts. A new nickel-iron-chromiun 


WHEN INSTRUMENTS, control devices, and precision titanium alloy, Ni-Span C, has the unusual propert 


mechanical assemblies are called on to operate within (f maintaining a constant elastic modulus thi h 


close limits of accuracv under a wide range of envi i range of temperature from 50 to 150 I Lhe 


ronment conditions, the effect of temperature on illoy can be precipitation hardened to develop hig] 
C | ‘ I l \ | 

the elastic modulus may become a critical problem mechanical properties in combination with 

particularly for highly stressed parts where load hysteresis and drift. By proper control the precipita 


deflection is important In such applications, a tion hardening heat treatment can be vari 
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Fig. 1—Thermo-elastic coefficient can be con 
trolled over a rather wide range by selection of 
Curve shown is for a 
curve to left or right 


hardening temperature 
typical lot; 
along zero coefficient line depends on compos! 


tion. Precise heat treating conditions are spect 


position ot 


fied for each lot of material 


Thermal expansion of Ni-Span C is 
rately high ct Id work prior to harden 


is a slight effect on the expansion rate 
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Table I—Elastic Modulus and Change With 


Temperature 





Modulus 
x 10° psi 


Change from 
50 to 150 F, 
per cent 


Material 


Ni-Span C 

Carbon steel, 0.90°; C 
Stainless steel, 17 Cr 
Alloy steel, 344°% Ni 
Monel 

Beryllium copper 

18% Nickel silver 
Phosphor bronze, Grade A 
Brass, 73^; Cu, 27^; Zn 
Stainless steel, 18-8 

Ni steel 
Duralumin, heat treated 


4A o UC C C QC Nw OM OD 


Invar, 36*; 


Uu 


> 
2 


Table II—Relaxation Under Steady Load of 
50,000 psi at Elevated Temperatures* 


Relaxation in per cent of Load 
Deflection, for Temperatures of 
300 400 500 600 700 800 


Music wire 11 
Spring steel, hard drawn.| 10 
Spring steel, oil tempered|4. 5 10 
Steel, chrome vanadium 2 5 
Stainless, 18-8 

Stainless, 17-7 PH 

Ni-Span C 

Inconel 

Inconel X 


*Data from Hunter Spring Ci 


with th« 
climinated 


Drift can be minimized or 


as a design factor through heat treatment and 


passage of time 
ther stabilizing methods 


APPLICATIONS 


Major applications for Ni-Span C are for stressed mem 


bers where relative changes in deflection due to tempera 


ture variation must be avoided 


Belleville 


torsion bars or other elastically loaded members. 


helical and flat springs, 
washers, diaphragms, bellows, Bourdon tubes, 
Inherent 
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I able 


Nickel 


( ompi "sition Spe cification 


41 to 43 per cent 
Chromium 4.9 to 5.5 per cent 
Titanium 2.2 to 2.6 per cent 
Carbon 0.06 max 
Manganese 0.80 max 
Silicon 1.00 max 
Aluminum 


Sulfur 


0.30 to 0.80 per cent 
0.04 max 
Phosphorus 0.04 max 


Iron Balance 


Table 





Before 


Hardening 
| 


Tensile Strength, psi 

Yield Strength, 0.247. offset psi 
Proportional Limit, psi 
Elongation, ^; in 2 in 
Rockwell Hardness 

Brinell Hardness 

Modulus of Elasticity, x 10° psi 


90 


35 


000 
000 


15,000 





offered bv this 


will often make it possible to simplify stru 


temperature compensation 


iges, and even eliminate compensating mi 


the range of 50 to 150 F, the change 


Span C is a very small fraction of that in othe 


temperature range can be widened to 
only a small increase in temperature effect 
limit 
electrical conductivity, and poor thermal 
of a very low order. For a flat sp 
circuit the use of Ni-Span C 

copper shunt 


I'wo factors its use In some ap 


ir¢ Ing 
normally w 
However, the thickness of 
Span C part can be heat treated to dew 
thermoelastic will « 
Such 


which 
the 


lowc I 


coefficient ompi 


negative coefficient of shunt 


would have a much variation of 


temperature change than any of the usual ci 
metals 


t 


90 and 240 F wi 


lications 
nductivity; both 
in 


thc 
be small as compared to the blade thickness, 


Table IV 


Melting Range 

Density 

Specific Gravity 

Heat, 3 112 F 
Thermal Expansion C 
150 F 
Thermal Conductivity, í 


) € 


Specific 


50 to 


Thermal Coefficient 


Electrical Resistiv 


ohms/sq mil/ft at 


ty 
68 F 
Electrical Conductivity, 


Modulus of Elasticity, psi x 10 
Modulus of Rigidity, psi x 10 


Thermoelastic Coefficient, x 10 


Tensile Strength, psi 
Yield Strength, 0.2 
Proportional Limit, psi 


Elongation, n 2 in 
Brinell Hardness 


Rockwell Hardness 


Physical Properties of 


ett 


of Res st 


offset, 


Constant Modulus Alloy 


700 F 
0.294 Ib/cu 
8.15 gm. c 
0.12 BTU Ib F 
nt 4$5x10°F 


2650 t 2 


90 BTU /sq ft/F/in./hr 
Soft Annealed Fully Aged* 


0.00025 0.00031 


IACS at 68 F 1.4 
24 
9 4 


per deg F 35 to 


9.8 
10 t 


^00 


15 10 


90.000 000 


ps 35,000 000 


15 


180 
000 110 
10 
125 

70B 


000 





V 





Typical Mechanical Properties 





With No Cold Work 


After Heat Treatment 
at Temperature 


1100 F 1250 F 1350 F 
150,000 
95.000 
70,000 
30 


3C 


180 
115 


65 


000 
000 


75 
115 


65 


000 

000 
000 

18 


000 


With 50 per cent Cold Work 


After Heat Treatment 
Be fore 
Hardening 


at Temperature 
1100 F 1250 F 1350 F 
135 
130 


55 


000 185 
160 000 


105 


000 200,000 
180 
110,000 

8 7 
39C 1 
360 395 


200.000 
180,000 
105,000 


000 
000 


000 
000 


C 





material 
ind 


W 


new tance 


n ide 


HD 


in thin 


in modulus for Ni 


Ihe 


r alloys. 


th 


laxation, as sh 


to re 


compre ssion 


prin 
| 


1 i 
d worked 


btained 


SPECIFICATIONS 


low 


Nis 
ıl in Tabl 


an electri 
wuld require a 
shunt can 
ind the Ni 
lop a 


ite 


OSI tive 


| 
n for the 


ı combination 


h 


stiffness with 


irrent. carrving 


At temperatures substantially higher than those of the 


constant modulus range (above 300 | 
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Ni Span C 


has 





ind. forgings 


Strip is usually furnished in a range of 


cold reduction, the amount depending on forming opera 
tions. Full hard temper has 50 per cent cold reduction 
in this condition it can take only slight bending 
For corrugated diaphragms strip is supplied with 
work. 
corrugation and strip thickness present conflicting require 
ments have to 


Irom 


» to about 25 per cent cold 


lemper, depth of 


and be balanced for cach design. For 
diaphragms strip is available from 0.002 in. to any useful 
thickness; most applications range from 0.002 to 0.010 in 

Best mechanical properties and minimum hysteresis 
and drift in the finished diaphragm are generally obtained 
with maximum cold work, but the permissible amount of 
cold work decreases with thinner 


degree of cold work for usual design is 


material. Maximum 


Thickness, in. Max. Cold Work, per cent 


0.002 innealed 


003-0.0038 


0.004 


Diaphragms can be formed from strip cold worked 25 
per cent with a two-stage forming operation when the 
design permits. For coil springs wire is usually specified 
with 65 to 90 per cent cold work. Wire is available in 
diameters from 0.002 to 0.350 in. with ASTM music wire 


tolerances on automatic 


diameter. For spring coiling, 
wire down to 0.115 in. dia is furnished with a lead coating; 
0.115 in. a 


presents no unusual problems in spring manufacture 


be low 


copper coating is used. [he wir 


Uncoated wire can be coiled on a mandrel, and coated 
wire operates normally in automatic coilers. — Flat 
with either square or round edges is available in a reason 
able size range. 


WIIC 


Other shapes can be supplied where design conditions 
require. Cold drawn rod is available for straight parts 


of larger diameter, usually finished with 25 to 35 per cent 


cold reduction which gives close to maximum properties 
after age hardening. 


Above 1$ in. dia it is necessary to 
use either hot-finished rod, or forgings if quantities are 
small. These heavy shapes are furnished only in the 
solution annealed condition; with lower mechanical prop 
after heat treatment lower working stresses and 


heavier sections must be used. 


erties 


Watch, clock and instrument hairsprings can be mac 
of Ni-Span C. In watches and clocks the constant modulus 
is an aid to accurate time keeping; when used as an 
instrument spring, the low hysteresis and minimum drift 
properties improve accuracy of calibration. ‘These ad 


vantages also apply to any mechanism where a spring 


member is used as a part of timing system 


DESIGN STRESSES 
For coil springs working stresses can be given in per 
cent of tensile strength: 
Type of Spring Percent of Tensile Strength 
Extension 
Compression 


Torsion 


Ratio of torsional proportional limit to ultimate tensik 
strength is 38 to 42 per cent for most room temperature 
While it has not 
elevated temperature spring material, it can be used at 
700 F. 
50.000 ps! for 


ipplications been 


advocated as an 


temperatures up to 650 or 
of 40.000 to 
conditions 


with working stresses 


otherwise ordinary service 


HEAT TREATMENT 


l'wo heat treatments are required to obtain the desired 
physical and mechanical properties l'he first one is a 


solution anneal ordinarily performed by the material 


supplier. ‘The second or precipitation hardening heat 
treatment must be performed after forming operations by 


the user, heat 


and complete treating imstructions are 
supplied with the material. 

l'or any specific part the heat treatment for maximum 
properties depends on the degree of cold work as shown 
in Fig. 3. Where cold work throughout the part is 
not uniform, hardening will take place first in the areas 
ubjected to maximum cold work 
the cold work will be 
ind trough of each corrugation shading to something less 
in the If a diaphragm in this condition is heat 


treated, the areas with the highest cold work will harden 


In a diaphragm, for 


example maximum at the crest 


sides 


first; areas with lesser cold work will then harden setting 
up residual stresses which will cause abnormal hysteresis 
ind. drift l'o 
relieved prior to precipitation hardening by holding for 
+ hr at about 750 F. 


itely byv the age 


= 


prevent this condition, parts are stress 
3 01 [his may be followed immedi 
hardening heat treatment. A 3 hr soak 
is sufficient for parts made from solution annealed strip; 
+ hr should be used with parts made from cold worked 
strip 

Where precision requirements justify, these additional 
stabilizing treatments may be given subsequent to ag 
hardening 

Exercise. Parts arc cvcled at a deflection about 10 pei 
cent greater than that expected in service. About 30 min 
at 30 cvcles per min is usually sufficient. 


Thermal Shock. Alternate 


drv ice and acetone, and boiling water 


solution of 
About $8 complete 
cvcles is sufficient, allowing enough time in each case for 


immersion in a 


the parts to come to the temperature of the liquid. 


Whilc 


diaphragms, the same general approach is used for coil 


these. recommendations applv specifically to 
springs and similar parts requiring maximum accuracy of 


performance. 


HARDENING ATMOSPHERE 


Because Ni-Span C oxidizes readily at the heat treating 
temperature of 1100 to 1350 F, hardening must be carried 
Best results are ob 
tained in a vacuum furnace absolute 
of 10* or 10° mm Hg. Under these conditions parts will 
come out of the furnace in a bright condition and can be 
Parts 
heat treated in this manner can be silver soldered without 


out in a non-oxidizing atmosphere. 


with an pressure 


joined by welding without a cleaning operation. 


cleaning using fluxes containing fluorides, while a mild 


cleaning is necessary for soft soldering. If production 


quantities justify this type of equipment, it will produce 
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Rockwell hardness 


— 





1250 F 


300 


au enm dee e m -— 


[LL———— 3530 F——— 


luso EF... [778 


E 


- 250 


1 


Brinell! hordness number 


| 
—4 
| 
| 
| 
t 


1050 F | 


———— — — —— — — — — — 
— — — — — 
— — — 


— 
-— 
- s 


| 
1 


Hardened from solution annealed condition 


Hardened from solution annealed plus 50 926 cold worked 


| 
| 





6 


Hordening time —hours 


Fig. 3 


Note that higher temperatures give much faster hardening as well as higher strength. 


Rate of hardening at various temperatures for both annealed and 50 per cent cold worked material 


Hardening rate for 


intermediate amounts of cold work, or for parts having varying degrees of cold work are between the two 


extremes shown. When requirements 


are in conflict, the optimum hardening time 


good work with verv little handling subsequent to ag 
hardening. 

Neutral atmosphere furnaces can also be used, with dry 
hvdrogen, dissociated ammonia, helium or argon. It is 
essential that the atmosphere be as dry as possible; usc 
of an activated alumina dryer is recommended not onl 
to remove moisture but for a dissociated ammonia atmos 
phere it will keep residual ammonia at a low value. 
Where such atmospheres are used the best results can 
retort rather 


container, 


generally be obtained through the use of a 
[hc 
ally with a bolted-on cover and equipped with inlet and 
outlet 


ind filled with the atmosphere before placing it in an 


than a batch-tvpe furnace. retort or usu 


} l 1 
tubes for atmosphere, is loaded, closed, purged, 


ordinary muffle furnace 

In a 
tained in both a heating chamber and a 
Work is usually carried through in open pans or shallow 


batch furnace a controlled atmosphere is main 


cooling chamber. 
boxes At each opening of the doors the furnace atmos 
phere is subject to some change both in dew point and 


W here relief 


anneal followed by precipitation hardening, the produc 


oxygen content parts are given a stress 
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for a 


maximum hardness 
application 


specific modulus coefficient and 


and temperature will depend on the specific 


— 
retort will be nearly the 


but with better control of the 
Distortion in heat treatment is negligible 
the 
should be placed in a rack giving two or three point 


sam | batch 


ton fi 
furnace 


m a 
itmospher 


ind it is not 


necessary to place parts in fixtures Diaphragms 


sup 
port, and springs should be arranged so that no one part 
Mter pr 


wed to 


is carrying the weight of several other 
the 
cool to 400 I OI lower before exposure to air 


ipita 


1! 
parts are alk 


is completed, | 


tion hardening 
ing rate is not important and a fan can be turned 
retort after it is removed the furnace A batch 
tvpx should 1 cooling chamber following 
the heating zone. 
$ 


other tVpe 


from 
furnace have 
In locating parts within a retort or 
f container the atmosphere should complete! 
A tangled mass of springs, or di 
ded 


but (a 


surround cach part 
phragms which nest within each other should be av 

Furnace temperature control should be good 
not call for extreme precision. The 
composition of the batch and the therm 
elasti Control within 
10 ] For 


Hardening temperature selected determines 


tempcrature required 


depends on the 
coefhcient wanted plu r minu 
most cas 


is sufficiently accurati 





elastic coefficient; time at temperature controls the hard 
ness and strength, and varies with the degree of cold work 
Heat treating temperatures in the higher ranges require 
much shorter times to reach optimum properties \s 


shown in Fig. 3, for material cold worked 50 per cent and 


hardened at 1350 F, peak properties are obtained in 2! 
ibout 4: 
hr. Wire for coil springs is usually supplied with m 


hr: for solution annealed material the time is 


cold work, and the hardening time 
is half 


Optimum heat treatment thus depends on the best 


than 50 per cent 


reduced as much 


compromise between usually conflicting requirements of 
modulus coefficient, working stress and heat-treating cost 
Each shipment of material includes instructions for heat 
treatment with suggested temperatures for zero modulu 


coefficient and maximum properties 


CLEANING 
Removal of a badh 


difficulties; efforts 


ewarding lo remove m 


oxidized surface presents som 


ipplied in avoiding surface oxide ar 
derat« 


1 pickling bath 


oxidation the following 


olution can be used as 


Water to mak 


lhe salts should be di icid added 


The solution should be 
hould only be 


ssolved in water ind 


illowed to cool before using and 


used 
markedh 
hould be mixed 
or lead-lined tank 
immersion is usually sufficient to permit washing off th« 
oxide in running water or removing it with a mild brushing 
Parts should be thoroughly 
ilkaline. bath 


oxidation is severe it is 


at room temperature as its activi 
with a 
stored ind 


increases small ris¢ 


in temperature It 
used in a plastic container 


never in glass l'wo or three minute 


Or wiping rinsed in water 


ind neutralized in an 

Ww herc 
remove the worst of th« 
bling if the parts ar 
is effective with 


further cleaning is necessarv as 


ometimes practi il t 


shot peening, or tum 
Shot 


ordinarily ni 


coating b 
substantial enough peening 
compression springs and 

1 bright finish is seldom 
l'umbling works well with Bou 
don tube C-shapes and can be followed by 


the pickling solution described above 


required on such parts 
treatment with 
A tumbling opera 


1 Li 
tion as a prelimina to pickling, whik 


beneficial for diaphragm Fi 


not essential, i 
r each type of part the work 
load, type and amount of abrasive, 


be developed A 


ind barrel speed must 


long-time, slow-speed tumbling gives 


parts a mild peening with consequent improvement in 
the elastic 


stresses can be obtained in about 72 hi 


properties; complete removal of internal 


MACHINING 


A reasonable amount of patience coupled with a p! 
tools and lubricants will produce satisfac 
machining with no more difficulty than is ordinarily expe 
with the nickel-chromium allos Light feeds 
ind slow speeds should be used. With ten carbid 
tool oil should bx 


with high speed steel a sulfur-base oil. ‘The 


choice of 


rienced 
tung 
i coolant, an 


1 water soluble used as 


flow 


140 


int or lubricant should be ample in any case to prevent 
surface checking. The same general instructions apply to 
vitrified 
bonded of medium to soft grade and open structure, 
having about no. 46 An ample flow of coolant 


water and 


grinding; the wheel should be silicon carbide, 


erit. 


made as a lean mixture of 


35 to ] 


used, 


ibout 


should be 


soluble oil, 


JOINING 


Ni-Span C can be joined by welding, silver brazing and 
soft soldering. Welding methods include Heliarc, resist 
ince and condenser discharge welding. About the only pre- 

ution needed is to keep the alloy clean to minimize 
oxide inclusions in the weld 

An important requirement in silver soldering is uni 
form heating of the 
Induction 
be used the flame should be kept on the mating part and 
the Ni-Span C heated bv conduction. Resistance brazing 


part to avoid possible cracking 


heating is satisfactory; if torch brazing must 


works out well and produces strong, pressure-tight joints 
Ni-Spen C can be silver brazed after age hardening without 

f properties if exposure to 1400 F is kept under half 
A silver solder having a flow point of 1185 | 
commercially make 


1 minute 


used with available fluxes will satis 
factory joints 

When soft soldering is employed, the surface should be 
Joints should be made 


then 


in the cleanest possible condition 
by first tinning the 
togethe Any 
afterward and, if 


surfaces and sweating them 


good flux may be used, the surfaces being 
Rosin 


ind alcohol flux may be used for sweating such surfaces 


cleaned necessary, neutralized. 


together where possibility of corrosion must be avoided 


CORROSION RESISTANCE 
Nickel content of Ni-Span C 


is 42 per 
chromium content averages 5.2 per cent which keeps it 
out of 


resist. industrial atmospheres in à 


cent and the 


1 stainless classification. However, the alloy does 


satisfactorv manner 


This 


highly humid atmospheres so long as condensation 


the onlv claim for corrosion resistance made for it. 
includes 
does not take place and water is not allowed to remain on 
the material. 

Ni-Span C has been tested against sea water immer 
sion and also exposure to the atmosphere 800 ft from th« 
a specimen sy in. thick pitted 
In the sea atmosphere test the 


ocean. Under immersion 


through in 6 months 
results were satisfactory, the loss of weight being of a low 


order 


MAGNETOSTRICTION 


Another group of applications in which Ni-Span C has 
proved useful on an experimental basis is as a magneto 
strictive component. So far the alloy has only been used 
in production on tuning forks, vibrating needs, electro 
mechanical bandpass filters and resonators. In such appli 
cations the constant modulus property shows up as a 
coefficient of Mor 


detailed data is waiting on the completion of further tests 


constant temperatur Irequenc: 


EDITOR’S NOTE—Other recent 
materials are listed on page 202 


articles on special-purpose 


Product Engineering July, 1956 





Fig. 1—Geometric rela 


tionship of cam variables 


inimum Z. 


surfoce 


am Size 


as determined by pressure angle 


Formulas, tables and nomogram for selecting size « 
SYMBOLS 3 
cam to keep pressure angle under a specified valuc 


arc length along"pitch cii 
cam factor 

rise of follower 

pitch circle radius 

base circle radius 


phase angle ALBERT E. SANDERSON 


pressure angl 
I moque 


[T IS GENERALLY RECOGNIZED th 
in cams are not desirable. The pre 
trated in Fig, 1, influences the efficiency with which 
driving force is transferred from the cam to the follower 
An increase in pressure angle results in 
l. Increase in side thrust against folk 
bending moment 
2. Increase in friction 
and cam surface 
3. Decrease in direct 
follower centerline. 
Pressure angle can be decr 
circle radius, and therefore the cam size 
space is usually at a premium, it is mor 
termine the maximum permissible pres 


I 
select the cam size so that the angle is no 


Cam Factors 


lo quickly determin 
of the arc length 
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Uniform 


Cam factors for common cam motions are shown in Figs 
B) to (D); Table I gives tabulated values as a func 
tion of pressure angle, and the nomogram in Fi 3 


7 
- 


solves Eq 3 


How to Apply This Method 
EXAMPLE I—Motion desired: harmonic. Given: ¢ 


deg max, a 90 deg, h 2 in 


Solution- From Table I: f 4.33. Draw line on nomo 
gram from h 2 to f 4.33 locating point A Draw line 
from a 90 through point A to the f scale. Read r 5.5 
in. A pitch circle radius smaller than 5.5 in. results in a 


pressure angle greater than 20 deg 
Table I—Cam Factors 


Pressure angle ó, deg 
Motion : 20 5 30 


Uniform 
Modified 
Harmonic 


Parabolic h cot ġ ---- --»l 


h (2ton $ + cor} ---- 


is À t=2ton$ +cotġ 
EXAMPLE II—For multi-phase cams having two or mor 
types of motion, calculate the pitch circle radius for each 


Parabolic 
phase, convert to a base circle radius and let the size of 
cam be governed by the largest base circle radius. For 
example, a cam is to be designed to the following phase 


30 deg, as illustrated in Fig. 4 
Rise 4 in. with 45 deg harmonic motion 

Dwell 90 deg 

Rise 4 in, with 45 deg parabolic motion 

Drop 2 in. with 45 deg harmonic motion 


Dwell t5 deg 


specifications with 4 





6. Drop 6 in. with 90 deg parabolic motion 


; / . - =h/ 
Solution. Pitch radii are determined from the nomo For parabola: AB* BC*W/2 


gram in Fig. 3 and base circle radii calculated by subtract ‘ t*2cot$ 
ing total rise in each phase 


PITCH RADII BASE RADII 

Eb. 14.0 in 14.0 2.0 12.0 in 
17.6 in 17.6 6.0 11.6 in 
5.8 in 5.8 — 7.0 = imaginary 


13.3 ut ! 13.3 3.0 10.3 in 


Although r 6 in., the maximum base circk 
radius is 12.0 which governs the size of cam. ^ bas 


circle radius smaller than 12 in. will cause a pressure angk 


greater than 30 deg during the first phase. 


he cam can now be constructed by laying out a base 


e with a radius of 12 in. Ordinates from the cam 
diagram in Fig. 4 (if drawn to scale) are then plotted along 
radial divisions of the base circk 

Fhe. nomogram is also useful for determining maximum 


h 
> coro 
pressure angle of hase once the geometry of th " 


—- 4 
cam 1s fixed T^ cof 
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Product. Fasgincering 


rmn mar cope 








€ 


Fig. 2—Derivation of «at 
common types of motion 


Fig 43—Nomogram for determining 
pitch circle radii of cams. Line drawn 
through two known variables locates 
point A; line through point A and 
third variable gives value of un 


known variable 


Fig. 4—Cam diagram for Example II 
The minimum allowable radius r must 
be calculated for each phase of a multi- 
phase cam to determine the minimum 
base circle radius 


EDITOR'S NOTE—Recent articles in 
Product Engineering, by Kloomok and 
Muffley described four basic steps in 
plate cam design: “Emphasis on Dynamic 
Effects,” February 1955 page 156; “Pres 
sure Angle Analysis,” May 1955 page 155; 
Radius of Curvature,” September 1955 
page 186; and Evaluating Dynamic 
Loads,” January 1956 page 178 

The problem of “When Will a Cam 
Follower Jump” was analyzed by Baratta 


and Bluhm in Product Engineering, July 
1954 page 156. The article shows the 
relationship between profile, flexibility, 


mass, rotating speed and the point where 
a follower will leave the surface of the 


«am 











Designing 


Strain Gage Circuits 


For Sensitivity and Linearity 


Comparison of bridge and 


of 


maximum sensitivity; determination of nonlinearity 


potentiometer 


cuits; significance sensitivity ratings and 


PETER K. STEIN 


Ins < f Mect 
Massac 


the 


un 


\WVHEATSTONE BRIDGE arç 


AR 
R 


AR, 
R 


t ised for resistance sti 


SM EET 


these where N is the nonlinear decrease in circuit 


a di 


ifference between 
ii. it f 
train, whereas the potentiomete: 

e static voltage 
Wheatstone 
tenti 


consists 
IS equal to 
under thesc 
the 
for 
to 


samce 
bridge is most 


has, 


have 


ymeter circuit some 


AR; 
date a 


R, 


$ 


inta vhi h 


) 


AR 
( x "4 
I'he 


ind 1 


W heatstonc | 


redrawn in (C 


is two ] 
cults. 


Voltage output of the bridge without sti 


Il Ry - 
R 


R 
{ R 


R 
R fü 


Voltage output with strain is 


AR 


A R, È 


Ry 


a y 
E created small 


ind Ra, l 


vhere N assumes the value shown in Eq 


equal to R,/R,, from Eq 


AR Also 


used 


Iwo most widely 
circuits for strain gage + 
(A) potenti 
(B) Wheat 
Bridge 
(C) 


pote ntiromceter 


measurements 
ometer circuit; 
stone Bridge circuit 

rearranged 


parallel 


circult as 
two 


circuits 


Product Engineering 


strain 


ridge circuit is shown at 


cir- 


gage 


design for 


of response. 


N) t 


sensitivity per 


unit increase in strain, and for the potentiometer circuit 


B) in Fig. 1, 


parallel potentiometer cii 


un 1S 
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NOMENCLATURE 


Resistances or strain gages in 
Wheatstone bridge or potentiometer 
circuit 
Strain-induced incremental resistan 
changes in R 
Steady strain-gage circuit output 
voltage 
Strain-induced incremental 
voitage Irom strain-gage 
strain gage current 
Resistance ratio Rh, fè 
Resistive sensitivity 
Strain sensitivity 
Transducer sensitivity 
» Gage factor of gages 1, 2 
Deviation of circuit sensit 
linearity 
Circuit efficiency 


Combined linear resistance: 


of several gages defined in ea 


Eq (7) defines the incremental bridge 
resulting from small resistance changes 
In these computations the quantiti 
enough so as to create first order eff 
effects have been neglected. Similariti 
ind (3) indicate that the Wheatsto 
lvzed as two potentiometetr 
If the bridge is 


SENSITIVITY RATINGS 


The sensitivity of strain gage in be expressed a 


tive sensitivity Sy, which pertains to the gage itself, o 
transducing sensitivity Sr which expresses the 
the circuit with which it is used. Resistive sensitivity S 
can be defined as the ratio of the change in voltage AE, in 
microvolts, to the change in resistance in micro-ohm p 
ohm, or AE/(AR/R Since the resistance change is 
reflection of the physical quantity being measured, tran 
ducing sensitivity S, can be defined as the voltage chang 
across the gage, in microvolts per unit of quantity mca 
ured. For example, if strain is being measured, S; 
units of microvolts per microinch per inch 

If a calibration factor K is defined as the micro ohm 
per ohm resistance change in the 


unit of measured quantity, then 
S1 K Sn 


or if strain is the quantity to be measured and the 
inch per inch is the unit of strain, then 


K GF 
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Ihe product of these three fundamental 
stics represents maximum sensitivity 


l'rom Eq (25) it is possible to determine maximum 


I 


tem sensitivity before choosing a circuit or components 


For example, a cathode ray oscilloscope has a maximum 


rtical sensitivity of 10 mv zero-to-peak input for a | in 
ertical deflection. A SR-4 gage, tvpe C-1 of 
»proximateh factor 5 


) ma irrent-carrying  capacit vill give a maximum 


Baldwin 


350 ohms, with a gage of 3.25 and 


0.030 0.0341 


10 my 


0.0341 my 


Design for Maximum Sensitivitv 


1 
Ihe pro 


I | 
| i 


IC nm design 
gage current has an upper 
It is difficult to 


th we to its su 


pecify 


i ; 
usually based on. unknowi 


conditions. | xperimental 


the range which they cove 


general, current can affect 


temperat ris t 


iS gage increased curren 


factor decreases and instability increases. This effect occu 


j 


it current levels 
Second, currents of 


most ga 


between 20 and 50 ma for 
than 


( 


more several hundred milliam 


peres melt the gage filament, burn the paper base, or dam 


the bond. In general, flat-grid gages can be operated 


currents than w1 ip-around gages under the sam 
nditi ns for equal gag fa I ICascs ihe 


techni promises 


must be manipu 


hẹ 


uned with reasonable 


n 


USE OF DESIGN CHARI 


[he equation pair 
tionship | g 
bla n lines ind ] ( 
in the following exampk 

A potentiometer or | 

of 500. ohms 
ma current-carrying ¢ 


Maximum re 


Maximum strain sens 


istivc 


Maximum permis ible voltage 500 x 


0.030 ER! 

From Fig. 2, if a 100-volt supply battery is used, the inter 
section of the horizontal V /10 10 line with the broken 
l 15 line gives a ratio of A 6. The 
of the vertical A 6 line with the solid 1 


1 resistive sensitivity of 12 microvolts per micro-ohm per 


intersection 


15 line give 
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which is SO per cent of sensitivity. If 
then values for the 


3000 ohms; R 500 ohms. The 


ohm, maximum 
this Satisfa tory 
\ 100 v, R 

t I LU 


] } 
equal-arm bridge operate 


circuit will be 


usual 


per cent ot maximum sensi 


tivity since Y is equal to | 


TEMPERATURE COMPENSATION 


l'emperature-induced resistance changes in strain gages 


separated and eliminated from strain-induced resist 


changes in either the potentiometer or bridge circuits 


may X 


per cent resistance change in each is com 


gage 
ff a temperature-induced one (subscript T 
subscript S the 
will exist 


as well 
train-induced one following rela 


hips, from Eq tł 


ME M R 
R R R 


PR 


Neglecting non-linearities Eq 


(+) 


have identical properties, ar 


nounted in id ıl manner on the same material, 


l 


ind are. kept at identical temperatures, the output from 


the potentiometer circuit will be proportional only to th« 


lifference in strains. If only one gage is subjected to strain, 


ther sei temperature mpensator or dummy 
bons 
nce 


30 


)-Cw)| e 


In a Wheatstone bridge, from Eq (10), three conditions 


exist under which tempcrature-induced resistance changes 
ridge output 


ha” (a) 8 (a) 


ng gages R, and R, are at the same temperature 
in each pair are identical, gages R, and 
R ma 


trecting output 


( AR AR ) 
R l4 1 , TB 


I A, and the gag 
be at a different common temperature TB without 
bridge 
Second, if 
ind. R, are at the same temperatur 
at a different common tem 


o long ; y sR 
l'A, gages R, and R 
erature TB and bridge output will remain unaffected 
l'his method of 


exact initial bridge 


may be 


temperature compensation depends on 
balances; otherwise the equations used 


here may not be applied. Maximum error committed in 


using four gages manufactured with a unit tolerance m 


for their nominal resistance R and arranged in a bridge not 
therwise balanced, will be 


l > / > 
Vm Ls ) = ) 32) 
2 . TA \ À TB 


Since gages R, and R, are at different temperatures, the 
bridge output is a finite quantity 
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Ballast 
resistor 


Strain 
gage R2 


ohm /ohm 


A 
N 
> 
a 
af 
o 
> 
+ 
> 
+ 
^ 
c 
v 
uo 
v 
> 
= 
2 
o 
a 
a 














l'hird, if 


(x) - CE) - C) - Ce), 


So long as all four arms of the bridge have identical prope: 
ties and are maintained at identically the same tempera 
ture, bridge output remains unaffected by temperature 
Voltage sensitivity can be increased by increasing A. If two 
ra 


l1 


7 
5 


es arc placed in arms R, and R, of the bridge shown in 


2 (B), A is unity and bridge sensitivity 0.50 from 
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Fig. 2—Design chart for determin 
ing A or the ratio of R, to Ra and 
resulting resistive sensitivity $ 

Use is explained with an examp! 

in the text 


\ may be selected to 
r example 0.91 for a valu« 
in designing strain gage bridges 
in the bridge is significant r example, 
designed two-gage bridge can be made to have 


P! 
the same sensitivity as a four-gage equal-arm bridg 
siderations such as temperature stability, noise | 
input impedance of the measuring instrument pla 


the bridge terminals must also be considered 





PHYSICAL JE ARRANGEMENT 


Wheotst 


( B) 


ne Brida = ^ n 
£ ge Potentiometer Circuit 


ELECTRICAL GAGE ARRANGEMENT 


Fig. 3—Conventional physical gage arrangement (A) for torque 
meter; (B) gages connected as a bridge circuit and as potentiom 
eter circuit. Supply voltage V is now twice that used for bridge 
Both gage 


pendent of uniform temperature changes in the shaft 


circuit circuits have same sensitivity which is inde 


(B) ELECTRICAL 


Physical arrangement of gages for 


When 
be measured, the bridge arrangement at left in 
Where dynamic 
potentiometer circuit (B) has increased sensitivity 


Fig. 4 measuring 


(A) 
a shaft thrust 


(B) is 


measured, 


thrust in static as well as dynamic must 


used 
components are to be 


only thrust 


Design for Dynamic Studies 


I r mę 


ISurement oO Iv nal ntt n 
force or torque, where the stat mponent is not 
est, thc p X tentiomcter circuit treq I€ nth I5 


tional. phvsical 


super 
bridge. For example, the 


rangement for torquemeters A) in Fig. 3, may 


1 
be connec 


circuit ( 
circuits 


ted electrically as ridge OI 
he 


Both electrical arrangements respond to torque in 


a potentiom 


same gage currents are used in both 


CICI 


the shaft with the same sensitivity, independently of thrust 


shaft and also independently of uniform 


n the | 
shaft 


or bending 
I'he 
than the 


temperature changes in the potentiometer cit 


cuit uses one less slip-ring bridge and requires 
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mly one continuous ground lead to connect the de power 
supply, ind instrument, thus 

However, the potentiom 
which is 


gage, amplifiers, read-out 
minimizing stray pick-up effects 
eter circuit does not respond to static torques 


ts main limitation 


lI'EMPERATURE EFFECTS 


$ 


l'he potentiometer a filte 
ad 


hich eliminates the static voltage component and other 


ircuit is usually followed by 


! 


ow-frequency components as well. This may be used to 


xivantage 
in the 
fluctuations occur at a 


when slowly varying temperature changes exist 


te st 


substantially 


structure. under So long as the temperature 
rate than the 


effects can be 


slower 


dynamic strain changes, the 


liminated by 


temperature 
in appropriate filter. Thus, the potentiom 


will 


strain 


indi 
fluctua 
will be als 


uit, not temperature-compensated, not 
effect However, if 


tions occur at these low frequencies, 


ite temperature am 
the 

Itered out. 

be used to measure thrust in a shaft 
ire of 


irrangement shown at (B 


interest, the conventional 


l 
ter bridge 


in Fig. 4 
self-temperature compensated 
shaft Both 
hown in (B), ar 
or torsion in the shaft Ihe 
both If only dynamic 
be investigated, and if 
fluctuations ar expected 


wide 


l'his arrangement i 


rm temperature changes in the 
potentiometer circuits 
same 
circuits 
only 
tem 
er a range the potentio 
+ has the following advantages 
mounted to increased 


in. be give 


vn in the phvsical ig¢ 


| gage arrangement in 


the potentiometer circuit values shown, a gain 
u) has been achieved, 
For steel 


Xf the conventional 


shaft material 
imes that 


one-half the 


for one thrust-measuring channel and 


] 
Fhe )otentiomctei rcuit only 


slip-ring 


USCS 


idditional channel 
eliminated by a filter, 
than the 
temperature com 


l 
me additional slip-ring for each 
lemperature effects can be 
permi ible to use C 
\-type which are r 
pensation is to be achieved 


ity factor of about 1.8 bringing the 


ind it is type gages rather 


ymmended where 
This substitution results in 
in increased sensith 
improvement factor of the potentiometer circuit to 4 
t A lc id 
entire system thus minimizing stray pickup effects. 
Whenever the the circuit efficiency is a 
function of the resistance change in the gage, non-linear 


common ground may be run through the 


sensitivity or 


ty is present. Fortunately, nonlinearities are negligible fo: 


plications since maximum range of strain gage re 


tance variation is normally less than 5 per cent of nomi 


most ap 


and for most elastic strains this variation 


In general, N need be considered 


The 


nal gage resistance, 


1 


less than ] per cent 


only in such studies as post-yield investigations 


imount of non-linearity mav be defined as follows 
N (33) 


vhere S vstem and 


S, is the sensitivity at the operating point 


is sensitivity in linear region of the 
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| u ohms /ohm 


a 


> [(&R*) 
TH R2 





107 ' 


Fig. 5—Chart for determining, for any given value of A, maximum total unit resistance change 
exist in either potentiometer or bridge circuit before maximum degree of nonlinearity N is 
bottom scale and from desired value a vertical line is drawn intersecting curve of maximun 

can be tolerated. From this point line is drawn to left hand scale to give AR 


divided by gage factor gives value of micro-inch per inch strain indication 


LINEARITY DETERMINATION 


where X(AR/R) denote 


of strain-induced resistance 


tify Eq (33) with Eq 
Eq (11) for a Wheatston 
For any given value of 
equivalent total-unit resistan¢ 
exist in either type circuit before a given 
is reached. For example, in a Wheatston 
arm R, active and arms R., R,, and R, d 
same resistance as the active gage, A | 


non-linearitv factors of less than 0.05 per cei i i (1) Murray, W. M., and P. K. Stein, Sirain Ga 
Massachusetts Institute of Technology 1955, pag 
(2) Measurement of Stress and Strain in Solid 

tute of Physics, 1948 
First order non-linearity effect I I VIT (3) Manual on Experimental Stre inal 

SESA, 1954 

(4) Pulse Excitation of Strain Gage 
the SESA, Vol. XI, No. 1 


CITED REFERENCES 


must be less than 1,000 microohms pe: 


500 microinch per inch strain in a 
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DESIGN FEATURES 


High Torque Engine, 


Dual Clutch 


When Massey-Harris-Ferguson engineers de- 
signed the MH50 tractor, they used a high 
compression engine with replaceable cylin- 
ders, aluminum pistons, rotated exhaust 
valves and a wide-range centrifugal gov- 
ernor. A dual clutch with one pedal, a com- 
pact compound transmission and an auto- 
matic hydraulic implement control system 
transmit its power. Simple steering linkage 
for 3 front-end variations and power-adjusted 
rear wheel tread complete the list of design 


improvements. 


and Hydraulic Controls 


Give Tractor More Utility 


Draft monitor 
controls 


Steering Steering 
gear arm 


2 33 MM. 


Dua! clutch 


Transmission 


Hydraulic pump 
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IN NEW PRODUCTS 


Anodized 
aluminum 
piston 


p ra E Y 
Cenfrrifuga 


g 
governor 


Floating 
wrist pin 


Camshaft 
Main ; 
bearings 


1 
K 


ENGINE CYLINDERS ar 
machined inside and out for 
less distortion. They are mad 
wear resistan l'o avoid preignit 
illoy castings; steel | inserts 
fitting toleran 


faces are anodiz 


O RESIST STALLING 


Horsepower 





-y continued on next page 
80€ 1200 


Engine speed-rprm 
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PRODUCT DESIGNS 


_ Top link in 
X compression 


Plow tends to 
revolve on—— 
cross-shaf! 


IHREE LINKS ATTACH IMPLEMENTS to tractor 


dividing resistance into 3 components Lower links ar 


in tension and upper link is in 
PI 
ilt in. weight as part ot imple 


ompression [his gives 


traction without excessive bi 
ment's weight is carried by tractor. A hydraulic control 


B 


HYDRAULIC SYSTEM is an integral part of 
n pump is mot | on and driven 
haft 


nal 
nti 


Bottom links 
in tension 


d 
element 


ysitioned hydraulically 


t 


Control 
levers 


Volve 
linkage 


Pump 


lement in 
iction 
lbs: 


mechanism to 
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First 
reduction 
gears 


Shift gears 


is ex Front pressure 
Planetary à 


plate —— 


Belleville 
springs 


` 
IN 


"EET TU 


1 


Power take-off shaft 


J 
Transmission input shaft 


FRONT DISK OF DUAL CLUT( 


missI inp t; rear d 


(continued on next page 
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PRODUCT DESIGNS Tractor (continued) 


ot 


STEERING GEAR i im and ] I pe wit ng port rtical shaft in bronze bushings Lower end 


type stud follower show s used on s indexed splined connection to steering arm for 
low hand wheel Of I ype « ront axle used Linkage is designed so power 


pitman arm Roller 


3 turns are required from lock to lock ring can be added with minor changes. Pedestal cast 
ind 44 turns are used on tr n g l | shaft and upper arm are replaced with new 
| sl nts on front axle support and 

machined flange on engine. Hose 


vlinder complete the conversion 


> Curved 
^ rails 


zi L e 4 at 
ae — 

P —T) ] 

3 — 
f r ^ 


60 64 


S 


ADJU D MANUALLY ADJUSTED 


1 


REAR WHEEL DISKS are position n hubs and 1 lide on curved 1 ri lractor motion rotates disk 
s to change tread of standard tractor. Spx ul relative t I moving sho ilong rails Clamps ar 
idjusted rear \ ls for treads of tightened a per setting. Dual rear wheels ma | 

t tl í vhich idded to give more traction in loose textured soil 


i 


Product Engineering — July, 1956 





Framing 


Stop-Motion Motor ane 


Indexes to 


I Revolution 


l'o make animated films, one frame is cxpos:d at 

a time. Also, when refilming silent movies, 4 frames Speed 
: n selector 

must be made for each 3 in the original as projector 
speeds have increased from 16 to 24 frames per sec. UNIT IS SHOWN 
‘This is done by driving processing equipment with a \ 
stop-motion motor. Designed by John Oxbcrry of 
Animation Equipment Corp., New Rochelle, N. Y., 
it has 4 indexed framing speeds and a 5th speed for 


fast winding. 


Output gears 








Output shaft 





FRAMING MOTOR d: 


1 voca ire 


Washers 


Frame 
^ 


Splined sleeve 


Output shaft 





termediate index pin 
sleeve Drive pin 





FRAMING ACTION STARTS en noid lin itch 
ndex plunger from slot in intermediate s n lenoid. Clutch is shown engaged 
ng key then engage splin s in transmission ot ngle pin connection ouples shaft 
eve. When rel |, plunger re-enters t. depr position When moved to right, pin 
key, and stops motior ut] haft is driven | he pulley of high speed winding drive 
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PRODUCT DESIGNS 


Bearings Set 1n 


Rocking 


Saw Frame 


All critically aligned bearings are in one casting 
in the head assembly of an abrasive cut-off 
machine developed by the Walker-Turner Divi- 
sion of Kearney & Trecker Corporation, Plainfield, 
N. J. Stanley Burwell was the product develop- 
ment engineer. 

A companion tool, a metal saw (above), incor- 
porates the same bearing design, motor drive- 
guard, machined table and base. 


Latches Handle 


— Guard 


Abrasive 
whee/ 


Dust 
cc )/ lector 
fhroat — 


n with straight-through chip travel; 


MOVABLE GUARD is cast ir 
over has quick-acting link-and-screw latches 
1 single jet mounted under the blade which can be used for liquid 
Abrasive cut-off unit has a dust collector throat 


High speed saw has 


or mist coolant 
Swivel-head model (not shown) uses same rocking frame but has 
swinging arm pivoted under table to avoid dirt and chips. Bases 
are wrap-around welded sheet steel. Straight handle is length of 


steel tube with grip at one end 


CASTING used for rocking frame 
maintains alignment of motor, spindle 
and supporting shaft. Spindle and shaft 
bores are machined in one set up 


T “Supporting shoft bore 


Jr ` 4 y 2» us , 
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PIVOT SHAFT BEARINGS 


mount in rocking frame w 





iter races s] 
Inner race 
iwainst shaft sh« 
of right bearing 


g on the shaft 





Topered 
roller 
Support bracket bearings 


SIMPLE SLIP CLUTCH 


uv Kk 





Single 
row 
bearing 


DOUBLE ROW BEARING on s 
dk locked between face plate and 
retaining ring. Single row bearing ha 
l race. Face-plate has f 


machined labyrint? 


Foce plate-- Felt seal- -» 
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PRODUCT DESIGNS 


Lever Controls 


Hydraulic Truck 


A dual pump and a single fiuid motor 
give this pallet truck two speeds forward 
and reverse. By operating 3 valves, a single 
lever controls forward and reverse motio: 
and lifts the pallet. Manufactured by th« 
Colson Corp., Elyria, Ohio the unit has no 
clutch, transmission or friction brakes. 


Contro/ lever 


Throttle 


Speed 
reducer 


s 


P 


r 4 T aii 

f , a 
1 ~ a P. 
ES » AC 


T Tt 
oe | ihe 


\ 6 HP GASOLINE ENGINE drives the Hydreco dua 
mp at speeds up to 3 rpn lhe fluid motor runs at 
1 top speed of 1 rpm on 8.5 gpm at 400 psi; motor 
drives wheels through an 15-to-1 gear and chain reduction 
l'he high-pressure pump section starts the unit and drive 
vhen climbing ramps or lifting. Both high and low pres 
pump sections drive at high speeds. The truck is 
inched” or driven at speeds up to 4 mph by varying the 
ngine speed. Load capacity is 4000 Ib. Unit is reversed 
vithout clutch or transmission by reversing the fluid mo 
\ dashpot in the valve housing cushions starts and 
top [he fiuid motor gives braking action when valve 
handle is moved toward neutral position. Valve is spring 
loaded in neutral to act as a “deadman”’ brake. A safet 
' 


ilve in the high pressure pump prevents damage to truck 


talling of engine under overload conditions 
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Raise 
Control 
handle > Low speed 


forword 
Lower 


Engine 
governor 
| [control 


Low 
speed 
1 reverse 


High speed 
reverse 


Plunger 'B" 


High 
pressure 
pump 


Drive whee 


HYDRECO CONTROL VALVI 


| 





THE SECOND CHECK VALVI 


Eg 
i In ( 


i k 4 





PRODUCT DESIGNS 


Hydraulic Drive 


Replaces Air Motor 


Askania Regulator Co., Chicago, Ill. has designed 
an electro-hydraulic valve actuator that works directly 
with electronic control instruments. It had to be 
simple and rugged like a diaphragm motor but 
respond to signals of low power level. A moving coil 
transducer and a hydraulic relay convert these electric 
signals into hydraulic power. This gives greater speed 
and higher forces than the pneumatic drives it will 
replace. 


Feedback 
lever 


Feedback 
spring Stroke 
adjustment 


Oil supply 


Jet pipa 


Volve body 


Only connections ar roller signal wir 


FHE ACTUATOR replaces diaphragm and spring of 


| 
1 pneumatic motor at iounts on the control valve 


l ] ind pí wer 


Moving coil in a perma 


lead for 1 hp | | 
nent magnet field converts th signal into a force 
1 jet pipi hydraulic relay. The jet pip: 
power cylinder. Moving 

tral position d ts high pressure 

nd of cylinder Pressure rise causes 
move against load; feedback lever follow 


which oper it 


motion and balances force of moving coil by changing 
his returns jet pipe te 

piston motion Shiftin 

and piston rod adjust 

of signal chang: 


ioning mechanism i 


required is 4 to 4 
hm Aln 


fH 
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Check valves 


POWER CYLINDER has 2.5 in 
bore and 2 in. stroke; stroke is 
varied between 0.5 and 2 in. for 
normal signal changes. Maximum 
force developed is about 1000 1b.; 
this is over twice the force of a 
diaphragm and spring motor 
Pump delivers 1 gpm at 230 psi 
which will drive piston l in. in Jet-pipe 
1.2 sec at no load, about 4 times 
the speed of a diaphragm motor 
Mounting the pump inside hou 
ing reduces possibility of oil leak 
age. Ball check valves in cylinder 
and piston rod vent trapped ait 
when unit is put in operation 
Balls are seated by screws with 
axial bore; loosening screw allows 
air to escape \ spring loaded 
spool-type shut-off valve blocks 
cylinder ports to hold position if 
hydraulic power fails. “O” rings 
seal static joints while “C” type 


packing rings seal sliding Joints. Distributor 
block 


Shut off valve 
(end view) 
Sleeve 
bearing 


OIL PRESSURE IN THE JET PIPE 
Oil leaks through a sleeve bearing 
t pipe on the oil inlet 
bearing pivot, also bathed wit 


03 in. oz will move t. About 
j kinetic energy 
los 


th vind 


Pivot bearing 





Distributor 
block 


e) 


Distributor 
block 


Fail sate valve 
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PRODUCT DESICNS 


Compound levers, 


Creep Lester 
Makes Three 


Basic Tests 


Counter- 
weight 


\ creep testing machine developed by 


Baldwin-Lima-Hamilton Corp., Cambridge, 


Furnace Mass. uses 2 head assemblies and a motor 


driven loading screw to make possible 3 tvp:s 
of tests. A compound loading lever which is 


counterbalanced and kept level makes the unit 
compact and accurate. 


Contro! pane! 


— — Load screw 


Handwheel 
ond clutch 


NEW DESIGN 
Weight pon 


FHE BASIC MACHINE performs long time creep test 
Deformation measurements are taken with respect to tim 
| s and temperature held constant. Old design had 
( iding lever and no loading scTCW Ih lever 
1 and altered arm ratio as specimen 
|! change in load. Weights dropped 
n the specimen broke and impact 
machines. The heavy lever fixed 
load limit; a 600 lb weight 


lb load capacity. Machin 


the same floor spa 
Ib capacity with a | 
grouped at the front of th 
for extensometer when used 
urnace and motorized loading 


erbalanced bv a weight insid 


OLD DESIGN 
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compound lever 


Counterbalance- 


Specimen link 


THE LEVER 


< 
THIS EXTENSOMETER 


l ngt 


THE MACHINE IS ALTERED for creep-rupture "PP efe 


tests by replacing the lever mechani 





block assembly 3lock is about 4 


lot t make top portion à 





loads required for this test ar 

W Load is transmitted fron 
bv vokes and rods guided bv hí 
late \ steel ball concentrates th 
center \ differential transformer 
spring deflection and energizes tl 
load constant. Screw motion 
is used to drive recorder. For 
someter controls screw mi 


differential transformer then measur í Specimen 
; link 
recorder 
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Centrifugal 


Pendulum 


Application and Design 


Derivation of formulas for torque, en- 
ergy and time to swing. A sample cal- 


culation illustrates their application. 


S. S. LINN, Senior Project Engineer 
H. G. WENIG, Staff Engineer 


Bulova Research and Development Laboratories, Inc. 


[HE PROBLEM of mechanically obtaining a time delay of 
short duration in a rotating body may be solved by a 


In addi 


tion to furnishing a time delay, the device also serves as 


special a plication of the centrifugal pendulum 


ı means of transforming energy or applying torque in a 
This 
omplished by using the centrifugal field of a 
with the 


rotating device without any external connections 


nay be aci 


tating body in conjunction 


centrifugal pen 
lulum 


‘here are several variations of the centrifugal pendulum, 


the most common consists of an elongated mass which 


ittached by the 
as shown in Fig. ] 


Is pivoted and pivot pin to a rotating 
[he location of the pivot is 


eccentric to the spin axis of the rotating body and if the 


body 


pendulum is displaced from its equilibrium position while 
the carrier body is rotating, it will oscillate with a definte 
frequency l his pendulum is used in various forms for 
engine vibration dampers and is described fully in the 
technical literature. 

Ihe type of centrifugal pendulum which will be dis 


cussed in this article is shown in Fig. 2. This centrifugal 


164 


SYMBOLS 


element of mass 

centrifugal force 

principal moments of inertia of pen 
dulum 

I, — I, 

polar mass moment of inertia of pen- 
dulum I, Tl, 
modulus of elliptical integral 
value of elliptical integral 
kinetic energy 


length of pendulum of negligible 


thickness 

mass of pendulum 

product of inertia 

torque due to centrifugal force 


distance of element of mass dm 


measured along U axis 


distance of element of mass dm 


measured along V axis 
- angle between axis U- U and the 
pendulum principal axis Y-Y 


initial position of pendulum prinsipal 
axis measured from axis U- 0 


spin speed of rotating spindle 


Centrifugal 
pendulum 


Oscillation 


Rotating body 
/ 


Axis of rotation 


Fig. 1—Most common type of centrifugal pen- 
dulum in which pivot axis of pendulum and 
rotating body are parallel. Pendulum will os- 
cillate about a radial line between pendulum 
pivot and the axis of rotation 


pendulum consists of a pivoted, elongated mass or bar 
which is mounted in a rotating spindle whose spin axis 
is perpendicular to the pivot axis of the bar. A special type 
of such a pendulum is pivoted through its center of gravity 
ind is called a "balanced centrifugal pendulum." 
is a sketch of a tvpical application 


Fig. 2 


In this application the spindle is brought up to a prede 
termined rotational speed w, whereupon the pendulum is 
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uld be used as an escapement regulator whose trequen 


would be a function of spin, and could be applied to a 
timing mechanism. This simple device can also be used 


to measure very short time intervals by using the motion 

f the pendulum during the first 3 cycle of oscillation 

In practice, time intervals the order of 2 to 200 milli 
Centrifuga econds may be attained for shaft rotations of 100 or 
pendulum 10,000 rpm 


po When used to perform a function requiring a definit 
ctuating 

plunger of a umount of energy such as « impressing a Spring, moving 
pneumotic rod 
valve, electri- T F : 
cal switch or should be placed close to the equilibrium position of the 
relay t I 


x closing a switch, the spring or latch rod 


U pendulum (see Fig. 2) where the pendulum has maximum 
kinetic energy. Energy can then be stored as potential 
energy in a device such as spring. The pendulum could 
ilso be used to rupture a diaphragm which would initiate 
in action driven by compressed air or to generate an elec 


tric voltage by moving a magnet through a coil of wire 


Neglecting friction, the amount of kinetic energy icquired 


dependent on the spin speed of the housing, the inertia 


Externally actuated : i 
f the pendulum and the initial position of the pendulum 


triggering device 
Since the pendulum is balanced about its pivot axis, 


Fig. 2 Typical application ot a centrifugal pendulum in timing 1S independent or any line il iccelerations of the 

which pivot axis of pendulum is perpendicular to axis spindle. Because of the coincidence of the pivot point 
tating spindle. Release of the triggering device 

of rotating S| ndle ele se o € ge g d X ind center of gl ivitv of the pendulum, translations t the 

permits pendulum to swing toward its neutral plane U-l 


I e svstem l à Oo l y ) | ł a 1 ) 
acquiring kinetic energy which may be applied as required n cause no turning moments and hence have no 


effect on the resultant pendulum motion 


At any particular angle ĝo the pendulum will exert torque 


} 


V upon the restraining member. This torque, for a given 


Spin oxis of rotating body - | ingle is dependent on the spin speed of the housing and 


o u = 
| 
Í 


ero when the spindle Is stationary 


Pendulum Torque 


Equations for a balanced pendulum mounted in a rotat 
spindle of general unsymmetrical shape as is shown 


in Fig. 3 will be derived. Let axis X and Y be the princi 


pal axis of the pendulum passing through the centroid of 


the body. Ir and I, are maximum and minimum moments 
of inertia respectively. The pivot axis is taken through 
the intersection of Iz and I, which is the center of gravity 


i l i l 


/ 


Fig. 3—Pendulum spins around axis V-V. Centrifugal 
force tends to move pendulum axis Y-Y perpendicular 


to spin axis 


] 1 1 
released by some triggering device. In its initial positioi 


the major principal axis of the pendulum is lose to th 


spin axis of the spindk D ion is ( , wher 


his equation 1 pendulum whose shape 
| 


6, is usually close to 90 deg. Due to cet igal force, the 
f long thin rod of 'ehgible width and 


pendulum when released rotates away from the axis 
O and 


spin in the direction of decreasing angle @. If permitted 
it will oscillate about its equilibrium position which i l 
0 O, or 90 deg from the axis of spin. This oscillation 12 


MI 
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to obtain 
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EDITOR’S NOTE—A more generalized solution for the de 
termination of the "Response of Dynamic Systems," by W .W 
Soroka, appeared in the April 1955 issue of Product Engineering, 
p 150. A simple tabular method permits solution of equations 
of dynamic systems subjected to complex force functions. By 
use of the principle of superposition, each specific forcing func- 
tion is applied to a generalized equation of motion. Periodic, 
non-periodic, and impulse force functions and their influence on 
freely and elastically mounted are included with or 
without the presence of viscous damping. 
When elaborate systems 
"Simplified 


bodies 


encountered a 
Problems," by 


vibrating 
Complex 


are 
Vibration 


more 
Analysis of 


166 


from tabk 


K ndulum 


] I 


Note that the delay 1 ely 


ed of 


iu 
Ln 


the 


proport onal to thi 


pindk 


Illustrative Example 


ssume that 8 velocity of pind lc 


U 12 Ib 


60 deg, the angular 
the mass of pendulum M 


1.0 in 


2UU rad 
in. and I 


15605 = 
1.078 10 
200 


riod 1 fori pendulum is 
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| complete cw of th« 
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our times 
cftect on 
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lo find maximum 
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pivot friction has 
considered then the energy 
) parts. The first 
the ec 


pind luc s 


tol 
tO DM 
wouk Cl 


the 


ond wi 


ould be made up of tw 
t in pivot due to 


$ I a . 
ut the pin ax Ol 


friction entricity of 


energy lost du rictiot pivot due to the 


the 


O copy Coup 


used in an escapement, the amount 


If the pendulum IS 
t be put into the system to keep the 


four the thes 


f energy that mu 


pendulum running is times sum of two 


iuc pel cvcle 


O. C. Brewster, was published in Product Engineering, Nov 
1953, p. 161. Based on the fundamental principles of the Mobility 
Method, the author presents an approach for solving multi-mass 
and similarly complex problems that retains all of the advan 


the Mobility Method and possesses a few additional 


tages of 
ones as well. 

It is frequently necessary to find the values of time, velocity 
and acceleration for the expansion or contraction of a spring 
“How Fast Does a Spring Expand?” by J. M. Ramrath, Oct 1953, 
p 209 presents a simple graphical method of getting this data 
for both tension and compression springs. It assumes that spring 


characteristics are known and the spring rate is constant 
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Vinyl film 8 mils thick, 

bonded to steel from which these 
parts are drawn, supplies color 
and abrasion-resistant surface 
eliminating all finishing 
operations on the part. Film is 
tough enough to withstand 
surface abrasion of forming tools; 
does not craze or separate on 
sharp-radius bends. 


A new wear-resistant surface and 


colorful finish for metal parts 


VINYL Laminate 


C. I 
and A 


N 


New adhesive and automatic bonding process 


KIERNAN, Pia D 
LOMBARDI. H 


D 


Marvibond 


applies a 4 to 20 mil film of polyvinyl chloride to sheet metal; 


coating is tough and bonding tight enough to take forming and 


deep drawing without damage 


USUAL METHODS OF APPLYING protec 
tive surfaces to fabricated metal parts 
involve painting or plating operations 
for which the thickness of coating has 
practical limitations, Heavier coatings 
of several mils or more can be sprayed 
need for greater 


on when there is à 


wear or abrasive conditions, or in 
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or separation from base metal 


creased weather or chemical corrosion 
resistance, but solvents are costly and 


evaporation is time consuming. Uni 


form coatings may be difficult to ob 
tain in complex shapes 

Heat stable and chemically resistant 
coatings of 4 to 20 mils may be ob 
cost by 


tained at low making parts 


both 


sides with a film of polyvinyl chloride 


trom sheet laminated on one or 


[he lamination process uses a solid 


film material of better heat and chemi 
cal resistance than can be obtained in 
solution-type copolymer resins suitable 
for spraying. Film can be applied to 


the sheet stock mechanically at less 


cost than spraying, without the prob 
lems involved in driving off the solvent 
Major 


of the laminated surface coating to ad 


question then is the ability 


here to the base material, and limita 


tions imposed by various fabricating 


methods such as stamping, bending 


drawing and forming 








€ ADVANTAGES 


Lower cost than sprayed films 
No restriction on forming process 


Greater resistance to heat and 
corrosion 


Will not support combustion 
Coating may have a wide range of 


colors, embossed patterns and 
printed decorations 


€ LIMITATIONS 


Service temperature not over 
160 F 


Welding requires removal of film 
Sheared edges require protection 


Lubricants for forming must be 
water-soluble 


Properties of Laminate 


Recent development of an effective 
adhesive and a continuous process for 
bonding sheet vinyl to metal has made 
available a new sheet material for 
housings, panels, ducts, cases, luggage, 
toys and novelties. Some examples of 
the forming ability of the laminate are 
shown above. The coating places little 
if any limitation on deep drawing, 
blanking, punching and trimming op 
erations applicable to the base mate 
rial alone. Properties of the film are 
given in Table I. Base materials in- 
clude steel, magnesium, aluminum, 
iron, brass and copper; some non-me- 
tallic materials have also been used 
and work is continuing on applying 
and testing others. 

Humidity wili not affect the lami 
nate or the bond. Outdoor exposures 


for a four-vear period and accelerated 


Table I — Properties of 8-Mil Film 


Tensile strength 1400 psi 
Elongation 70 per cent 
Tear strength 910 Ib per i 
Heat deformation 250 ( 

2000 g 1? per cent 


Shrinkage, 250 F,with grain 1.6 per cent 





Usual sheet metal fabricating processes can be used on 


vinyl-metal laminate without affecting the 


protective value of the vinyl film. 


aging tests have resulted in no effect 
on the laminate. 

Embossed patterns and colors of the 
vinyl are available in a practically un- 
limited. range, depending on facilities 
of the laminate supplier. Color can 
penetrate entirely through the sheet of 
vinyl or may be applied on the sur 
face only; many multi-color combina 
tions may be obtained including print 
ed and figured patterns. Increased mar 
resistance of the film surface can be 
obtained by top coating before lam 
inating. Laminate can be produced 
with vinyl on both sides 

Forming operations successfully 
employed to date include shearing, 
punching, drilling, brake-press bend 
ing, stamping, roll forming and cold 
drawing. The deepest draw reported 
so far has been 4 in. on a 2 in. dia 
meter with 2SO aluminum core. While 
spinning has not yet been tried ex 
tensively, no difficulty has been experi 
enced, nor is expected 

Draft on deep draws is the same as 
required for the base material alone; 
clearance of 0.003 in, should be allow 
ed over the thickness of the laminate 
Lubrication during forming should be 
of the water-soluble type; a water rinse 
will then clean the surface of the vinyl 


Blanking or piercing operations bare 


the core on sheared edges. To prevent 
rust or corrosion or to improve ap- 
pearance these edges may be painted 
or covered by inserts or moldings. 
Where the laminate must be brazed or 
welded, the vinyl should first be re- 
moved around the joints by buffing; 
for spot welding, an area about % in. 
diameter is enough. For flash welding 
against the bare metal side, vinyl coat- 


ing need not be removed. 


Performance Specifications 


Incoming inspection tests should be 
set up for pin holes (by 20,000-volt 
spark test), delamination (visual), ad- 
hesion (periodic or spot testing of the 
laminate), and edges should be ex 
amined ( visual). 

[he adhesion test procedure recom- 
mended for the laminate is a "peel" 
test to assure proper adhesion of the 
vinyl to the core. If the core is metal, 
the vinyl should tear before the bond 
gives way; if the core is non-metal, the 
core should give way before the bond. 
Definite standards and specifications 
for the test are now being formulated, 
and other tests are being worked out. 

Vinyl laminate offers good resistance 
to scuffing and staining, as shown in 


fable Il where it is compared with 
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Representative colors and textures available in film suitable 

for coating such sheet metals as: steel, aluminum, magnesium, brass and copper. 
Film may be imprinted before laminating; embossing after laminating 

produces attractive surfaces as well as increased stiffness. 





other common plastic coating mate Repair of damaged surface is done 
rials tested on the standard laber easily. In most cases narred surfaces 
Abrader. Resistance to attack from can be touched up with paint of the 
some common chemic agents 1S re ime color as the viny top oat; o 
ported in. Table IHI. Test specimens small scratches and scuffs can be re 
were in the form of cups lined with noved by applving wax to the surfac 
the surface coating; cups were filled ind rubbing it down. Where the viny 


is damaged, the section can be 


After 


with the test chemical and held at 150 surface 


F for 17 days or until failure occurred easily replaced cutting 
t 


out tne 


lable Il — Abrasion Resistance 


of Coating 





(Tabe Abrador with CS-10 wheel) 
Revolu- 
Surface Finish tions 


per mil 


Vinyl laminate 2100 
Phenol C )00 
Vinyl lacquer (spray 400 
Urea-alkyd 72 


damaged piece adhesive is applied to 
both the core and the replacement and 


allowed to dry. Then the adhesive on 


the vinyl is softened with solvent and 


pressed onto the core material 


Editor’s Note 


Selection of 


finishes for products 


subject to hard usage has been discus 


sed in several articles in earlier issues 


tic 
For example, a recent general review 
Paint Finishes,” May 1955 page 161 


deals with paints for special applica 


tions and cites several examples in 


ictors \ 


Phosphate 


cluding finishes for tı 


com 


panion article on Finish 


es, April 1955 page 190, discusses 


the importance of surface preparation 


Anothe 
Paint Specifications for Metal 


March 1954 page 173, in 


in Service life ol painted NiMS 
review 


Products 


I 
cludes recommendations covering 
eight classes of industrial products, an« 
a tabulation of the properties of a 
number of resins 
Data on chemical resistance of res 
ins and elastomers for coatings are in 


cluded in “Organic Barriers for Cor 


rosive Protection ol Metals in 1954 


Fable IlI Resistance of Film to 
Chemical Corrosion 


Per cent change in weight in 


7 days immersion at 25 ( 








Laminating Process Requires Precise Control 


BOND BETWEEN FILM AND METAI 


withstand fabricating and service 


precise control of the laminating process at seven points 


cleaning of metal surface; thickness 
adhesive coating 


film tension 


of material entering bonding rolls; and bonding roll pres 


sure 


Metal Treatment. Meta 
y by alkali 


ng cannot be 


surface n 
cleaning and phos 
employed 
bond 


Causes a 10s 


strengt} 


Thickness of Adhesive. Coatin 
toler e of 
scosity of the 


adhesi 


g thickne 


0.0005 in 1 


accomplished 


ve is thixotropic and is 


strong enough to 


conditions 


and 
complete flashing of adhesive solvent 


alignment of film and metal; temperature 


chemically 


adhesive and tt 


applied by spray V 


requires before bonding 


trolled since 


uniformity. of 
matically 


Bonding 


bonding rolls is 


Temperature 
solvents 
Alignment of Film and Metal. 
at approximately 


ically controlled variable speed drives 


l'emperature. 


held in the 


Flashing of Adhesive Solvents. Flashing must be complete 


and air volume must be 


con 


are flammable and toxic 


Alignment is controlled auto 
10 Ib per in. of width. Electron 


are required 
The the 


actual 


ahead of 
425 F, the 


temperature 


of 375 


just 


range 


temperature depending on the thickness and type of metal 


eing coated 


ICi € Y >f 
cleaned mete 


"Inc phos 


zinc present 


one side 


After 


below 


must be held 


control 


100 F by 
blast 


carefully 


height of squeeze and air 


Temperatur 


Bonding Roll Pressure. Desired pressure must be 
ant along the roll length to keep the film from 
leaving the bonding 


water 


e is measured with a surface pyro 


held 


walking" to 


con 


rolls the material is cooled 


spray or by a combination of water 


When bonding flat sheets, as shown here, the 


| coating is cut between ends of sheets 


Annual Handbook page C14; also in 


cluded is an extensive directory of 
trade names and producers. Properties 
of colored heat-resistant coatings and 
recommendations for use on industrial 
included in “Colored 


March 


equipment are 


Silicone Finishes, 1953 


page 
167 
“Design for Porcelain Enamelling 


1955 Annual Handbook page C23, in 


cludes a brief discussion of protective 
properties under severe service condi 
tons including exposure to elevated 
temperatures. Refractory and diffusion 
coatings for service at 1500 F and 
higher are described in "Special Coat 
ings for Metals at High Temperatures,' 
January 1954 page 135 

Zinc Coatings for Protecting Steel, 
December 1955 158, 


page discusses 


types of coatings for sheet used in 


formed or deep drawn parts. For data 
on the effect of wear-resistant coatings 
on endurance and strength of alumi 
num parts, see “Mechanical Properties 
of Aluminum Hard Coatings,” Septem- 
ber 1954 page 136 

For further data on metallized sheet, 
Film,” 


see “Metallized Plastic August 


1955 page 182 
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FUNCTIONAL DESIGN OF 


H. L. Stewart 
J. M. Moritz 
Logansport Machine Company, Inc. 


Application and purpose determine component choice and circuit configuration 
How a load is moved establishes cylinder mounting style and service atmosphere 
may call for rod protection. Force and speed requirements may be translated 
into pressure, flow and power unit specifications. Desired method of control 
directs choice of control valves, circuit layout and safety interlocks 


Sequencing and synchronization answer specific functional needs of machine 


PRACTICAL DESIGN of working hydraulic systems includes tors), contro 's) and 


ois Valves 


simultaneous consideration of components, circuit. con Reduced to simplest function suppx 


figuration, operator psychology and physiology, mechanical s to be moved from a point second 
conformation to the parent machine, expected service life speed of V. Object X will be rried betweer 
and overall economy in first cost and operational mainte by à ymveyor which 

nance. Best approach to the design of hydraulic systems is 

from a strictly functional viewpoint. Just what is required 


in terms of actuating components (cylinders and fluid mo 


CYLINDER MOUNTING STYLE 


Fig. 1 — Cylinder force is here transmitted directly to mounts f th hie to be pushed in 


by lugs on the centerline of force application. ‘nt mountings are 
Mounting ugs 
Eu centerline mounting 


ine with centerline ol 


nt well down between the 
keys behind and in front 
ung and pulling 


h f 


the broad su e of the keys and 


nounting bolts. Back-up blocks a 


ys. These are usually pinned and then \ 
Fig. 2— Foot mounted cylinder showing welded or backup oot mount is shown in Fig. 2. Whi 


blocks to help bolts withstand load. popular mounting among cylinder users, a 
block f torque is created by the eccentricity betw 


ine of thrust and the bottom of the mounting 


recommended that 'ys or backup blocks be 
these cylinders 
Several flange mounted cvlinders are shown 


Cylinders are available with a front flange 





Fig. 3 — Three flange mounts; (a) front flange, (b) reverse flange, (c) blind flange. 


flange with reverse mounting (b) or a blind flange mount 
(c). If the front end of the cylinder is to be piloted and the 


remaining part to project back into a machine or through 


a wall 


then design (a) will serve. It must be remembered 


however, that all thrust will be taken by the 


mounting 


bolts. If heavy thrusts are anticipated a front flange with 


reverse mounting is indicated (b). The reverse flange will 


take the thrust and 


mounting bolts merely hold the cyl 


nder in place. If the cylinder is to be used as a jack, then 
blind end flange mounting (c) is ideal providing that there 
is room for mounting. Here again mounting screws merely 
hold the cylinder in place 

If object X is to be moved from A to B in an arc the 
Fig. 4 


Rod end and bearing con 


cylinder must be mounted to permit some rotation 
shows a blind end pivot mount 
nect to object X. The pivot connection on the blind cover 
is mounted to a clevis bracket that is solidly held as it is 
depended upon to take the entire thrust. The clevis pin 
takes the thrust in shear. Fig. 5 shows a trunnion mount 
where short coupling for pivot action is desired. The trun 
nion pins are nested into a broad support to give the cylinder 
idded stability to take extra heavy loads and side thrusts 


without damage to the mountings 


ECCENTRIC LOADING 


While concentric loading presents no particular problem, 
eccentric loading can be a source of difficulty. To compen 
sate for eccentric loading, cylinders may be designed with 
extra long pistons and rod bearings to take side thrust. 
Spacer sleeves between the piston and front cover may be 
used to limit piston travel and give longer bearing support 
Some very eccentric loads may require that outboard rod 


guides be 


designed into the machine for 


extra support 
Failure to provide suitable bearings or supports will shorten 
cylinder life. Fig. 6 shows a cylinder design often used to 


combat eccentric loading 

^ number of maintenance problems may be caused by 
eccentric loads when cylinders are not designed for them 
[here will be considerable wear on packings due to side 
thrust of piston rod. Packings may even be scored resulting 
in excess leakage of hydraulic oil. The piston rod may be 


bent or badly scored 


It is not unusual for large diameter 


172 


piston rods, even 5 and 6 in., to be bent under 


eccentric 
loads. Once bent the cylinder is useless 

A badly scored red will cut deep grooves in packing and 
Material torn 


front bearings will work its way into the interior of the 


in bronze or cast iron rod bearings away 


cylinder which can cause damage throughout the system 
[hese small particles may even jam into the piston and 
foul piston rings 


Under eccentric loading à cylinder tube is likely to be 


badly scored along its full length. Excessive side thrust is 
transferred from the rod to piston and any chipping of 
piston or breaking of piston ring will cause small particles 
of metal to wedge between piston and cylinder wall. Scored 
usually 


cylinder tubes are 


beyond repair since they are 
seldom discovered before excessive damage is done, Ex 
cessive friction greatly reduces cylinder efficiency. Cylinder 
pistons have actually stalled because of friction resulting 
trom eccentric loading 

If points A and B are separated by several feet it is im- 
portant that the rod end be adequately supported. A piston 
rod of any length is heavy enough to sag under its own 
weight. For example, a 5 in. diameter piston rod, 15 ft. long 
will weigh 1001 lb. Its effect, without proper support is 
the same as if there were eccentric loading. The rod sup- 
port does not have to be anything fancy — just a good solid 
guide. Fig. 7 shows one simple rod end support method. 

Extra long stroke cylinders need additional center sup- 
port. These supports should not exert excessive clamping 
pressures or the tube diameter may be reduced enough to 
cause the piston to freeze when it enters this portion of the 


tube. Fig. 8 shows one method of tube support 


ATMOSPHERIC PROTECTION 


If the machine or process in which a cylinder will be used 


is dirty or the atmosphere is damp, a piston rod will require 


extra protection. In dirty atmospheres a protective cover- 


ing may be used on the rod. This is usually made in the 
form of a collapsible boot, Fig. 9. Materials used are leather, 
duck or rubber. Leather boots and duck boots are made in 
sewed sections, while rubber boots are usually molded. This 
complete cover keeps dirt and foreign matter from collect- 


ing on the rod and scoring it. Another method is to use 
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Cylinder pivot 


Fig. 4 — Blind end pivot mount. Rod end carries bearing and 
cylinder pivots on clevis bracket screwed to parent machine. 


Fig. 7—Rod end guide and 


support for long stroke 


cylinders to prevent sag. 


Fig. 8 
inders need additional sup- 


Long stroke cyl- 


port to prevent buckling 
under load or sag under 
their own weight. 


a hardened rod and a rod scraper, Fig. 10. The rod should 
be Rockwell C-48 to C-52 


packing giand, scrapes off foreign matter as the rod carries 


ihe rod scraper, located in the 


The hardness of the rod allows 
While 


scrapers are used on all lengths of cylinders, they are espe 


it back toward the packing 


the scraper to do its work without scoring the rod 


cially advantageous on extremely long stroke cylinders be- 
cause of their compactness 

In damp atmospheres or where the piston rod is subjected 
to water, rods of stainless steel or chrome plated steel are 
while somewhat more ex 


used extensively. Stainless steel, 


pensive, is usually preferred 
FORCE AND PRESSURE 


[he force available to move object X from point A to 


point B is determined by bore size of cylinder, operating 
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Fig. 5 — Trunnion mount gives maximum support of a pivoted 


cylinder for extra heavy loads or side thrusts. 


Fig. 6 — Extra support in the 
form of slide rods used to 
compensate for eccentric cyl- 


inder loading. 


Fig. 9 — Collapsible boot guards rod finish against dirty atmos- 
phere. Collapsed guard length reduces rod stroke. 


pressure of hydraulic pump, and resistance encountered 


within the cylinder and from external sources 


Exact efficiency of a hydraulic cylinder is difficult to 


determine. For all practical purposes most cylinders will 


run from 90 to 95 per cent efficient and even higher on 





larger bores. However, as parts of the system become worn 


overall efficiency will decrease. Factors affecting cylinder 


efficiency include piston fits, cylinder bore finish, rod finish 
and type of packing used for piston and rod seals 
Hydraulic cylinders as standard items are built in pressure 


ranges from 0 to 250, 750, 1000, 1500, 2500 and 3000 psi 


Valves are built in pressure ranges from 0 to 1500, 2000 


2500, and 3000 psi and higher. Pumps are built in pressure 


ranges from U to 


[here 


sure range to be used but there 


1000 1500 2500 and 3000 psi 


is no hard and fast rule for determining which pres 


are considerations that may 


help in this decision. At lower operating pressures leaks 


excessive heat, and high rate of wear on packings are less 


ikely. Lower pressure components are cheaper and more 


eadily available trom more sources At higher pressures 


components are more compact and less fluid is required 
^ low pressure cylinder would hardly be used to operate 


because the bore size re 
A hy 


lically operated hospital bed, however, wouldn't include 


i 
oll-over device in à steel mill 


quired would be so large 


is to make it impractical 


duty type cylinders which are costly, heavy and 


'd in construction 


SPEED AND . LOV 


Pump delivery divided by area ot cylinder bore deter 


mines theoretical speed at which the piston will travel on 


its out-stroke. On the in-stroke of 


the piston, speed will be 


higher because of lost area taken by piston rod. To speed 


return strokes two-to-one rods are often used reducing 


of cylinder by halt 


A two-to-one rod has a 


cross section area one half the area of the cvlinder bore 
While two-to-one rods are used on many applications where 


a fast return stroke is desired also used where 


they are 

ra heavy support ıs needed as on long stroke cvlinders 

Cylinder design is often dictated by required piston speed 
For example, pipe ports in cylinder covers are necessarily 
larger where extra high speeds are required of pistons. If a 
two-to-one rod is to be used for high speed return of the 
piston the pipe port in the blind end of the cylinder must 
be extra large to disperse oil as it is forced out on the return 
stroke. If neglected, an undersize port will result in loss of 
speed, back pressure, and creation of heat, all of which are 
undesirable in a hydraulic system 


When pistons travel at high speeds under high pressure 


the end covers must be of heavier design and of stronger 
material than on cylinders operating at low speeds and 


low pressures. It is preferable that pistons do not contact 


covers at either end of the stroke. External stops are rec 
ommended though they are not always feasible 

Where the piston contacts covers under high speed and 
pressure, covers must be extra heavy, and cover mountings 
vell anchored. They will be stopping a piston as well as a 


freely moving body to which the piston rod is attached 


A cushioning device in the cylinder covers is desirable 
for reducing shock at the end of piston travel. Oil is trapped 
between piston and cover and exhausted slowly to reduce 
shock 
erate the piston from full speed to zero without shock and 
in a very 


An ideal cushion would be one which would decel- 


short distance. A cushioning device should not 


be used as a flow control 


Note that a cushion is of no 
value whatever if full stroke of the cylinder is not used 
Iwo general classifications of cushioning devices are 


built into the cylinder covers; adjustable cushions and non- 


174 


Fig. 10 — Rod scraper cleans hardened 
rod before it enters cylinder packing. 





idjustable cushions. Speed of cushioning can not be changed 
for non-adjustable cushions without dismantling the cyl- 
inder. Leakage between the cushion nose or collar and the 
cushion bushing or recess in the cover determines how fast 
oil is exhausted. Fig. 11 shows a non-adjustable cushion 

In adjustable cushions a cushion adjusting needle valve 
controls flow of exhaust oil after 


it is trapped between 
piston and cover. Fig. 12 shows one of the more common 
types of adjustable cushions. Note taper on the end of the 
cushion nose to give it ready access to the cushion recess. 
When nose enters recess, oil is forced through the orifice 
controlled by the cushion needle 

Cushion noses or cushion collars of standard designs are 
usually one to one and one-half inches long. Certain appli- 
cations make these lengths totally inadequate. This is espe- 
cially true on long stroke cylinders traveling at a high speed, 
under high pressure and moving a heavy load. It is often 
necessary to use cushions up to seven or eight inches long. 
Design of these long cushions may be very different from 
normal design. Fig. 13 shows three designs of long cushions. 
Fig. 13(a) shows a cushion with a long taper which gradu- 
ally chokes off until the full diameter of 
cushion completely cuts off the oil flow. Oil that remains 


trapped between piston and cover is forced out through 


escaping oil 


the orifice set by a cushion needle. 

Fig. 13(b) shows a long straight cushion with a small 
radius on the end to assure ease of entering into cushion 
bushing. A tapered Vee groove is cut from the end of the 
cushion to within a half inch of the piston. This type of 
cushion works extremely well on cylinders moving a very 
heavy load at high speeds, especially if this load is on 
wheels, bearings or rollers. The load decelerates as the 
orifice in the cushion becomes smaller and smaller. When 
the end of the orifice is reached trapped oil is forced out 
through an orifice created by the cushion needle. Fig. 13(c) 
shows a cushion that has a number of holes in the side 
of the cushion. As each hole passes into the cushion bushing 
the total area of the holes is reduced. When the last hole 
is closed off the remaining oil must escape through cushion 


needle orifice. 
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Fig. 13 — Three methods of long stroke cushioning of heavy 
loads at high speeds. Oil passage area out of the cylinder is 
slowly reduced to provide shockless stopping. 
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Fig. 11 — Non-adjusta- 
ble cushion goes into 
operation when collar 
enters cushioning 
chamber. Oil is forced 
through a restriction 
raising pressure on the 
back end of piston to 
slow its speed. 


Fig. 12 — Adjustable 
cushion provides a va- 
riable orifice needle 
valve to control flow 
of trapped oil. To aid 
start of piston travel 
out of cushion a ball 
check 
entrance of pressurized 


valve permits 


oil to piston face. 


A cushion adjusting needle must be properly set at all 
times. Since fit between cushion and cushion bushing is 
close, if the cushion adjusting needle closes off the orifice 
when oil is 


completely, a sudden shock will be created 


trapped between piston and cover. Different needle settings 
are required for each load and speed if satisfactory results 
are to be expected. Two cylinders of the same bore and 
stroke, doing the same job will probably require different 
needle settings since any variation in internal leakage past 
piston or past cushion will change the requirements of 
needle setting 

The ball check used on all cushions may be called a 
“starter” for the return stroke, when oil is forced into the 
cylinder cover through the pipe port the cushion would 
block off free entry of oil to cylinder. Oil pressure is usually 
not high enough to move the cushion which has a relatively 
small exposed area, therefore, some other means of entry 
must be provided. Oil unseats the ball check and flows to 
the piston. As cushion leaves bushing full amount of oil 
can flow through the bushing to move the piston at a rapid 
rate. The ball check must be of sufficient size so that enough 
oil will quickly flow through its orifice and get the piston 
started, otherwise there will be a noticeable increase in 
speed as cushion nose leaves bushing 

Some recent developments eliminate ball checks by mak 
ing use of a depressible bushing. This bushing is made of a 


synthetic material which will seal when pressurized from 


S 





Low 
pressure 


High 
pressure 


Fig. 14 — Combination power unit provides two pumps with 
different pressure and volume ratings. When resistance to flow 
is encountered low pressure pump dumps its flow to tank and 
high pressure pump takes up the load alone. 


one direction but will depress and allow oil to flow freely 
when reverse pressure is applied. 
POWER UNITS 

Having established operating pressure, cylinder bore size 
and piston speed, a power unit must be chosen to match 
flow and pressure requirements. Power units will be rated 
in gallons per minute of pump discharge at a certain operat- 
ing pressure such as 33.5 gpm at 1000 psi. A power unit 
should be chosen that is capable of delivering somewhat 
more fluid and at higher pressure than what calculations 
indicate. After the system has been in operation for some 
time internal leaks are bound to develop and reserve power 
will be required to satisfactorily perform the operation. In 
addition, machines are often required to run faster or with 
higher loads than those for which they were designed in 
order to increase production. These emergencies are so 
common that additional capacity is always worth the cost. 

A power unit consists of pump, electric motor coupled to 
pump by flexible coupling, oil reservoir with baffles and oil 
level gauge, reservoir cover which may act as pump and 
motor mounting plate, an intake strainer or filter, a relief 
valve, a pressure gauge, and the necessary internal piping. 

Pumps are of two general categories; constant displace- 
ment and variable displacement types. In simple circuits 
the constant displacement pump is preferred. Vane and gear 
pumps are most commonly used for pressures up to 1000 
psi. They are less expensive than other types and have few 
operating parts. Gear pumps may have spur, herringbone, 
spiral or helical gears. Vane pumps make use of both the 
single and double vane principle. In single circuit applica- 
tions for industry few hydraulic pumps deliver in excess 
of 50 gpm. 

Combination units answer the need of a low pressure 


approach at high speed and a high pressure at low speed 


work cycle. A high-low unit consists of two pumps with 
14. On the low 


a changeover system as shown in Fig 
pressure approach both pumps deliver oil to the system at 
low pressure. When resistance is met the low pressure pump 
automatically dumps its oil to reservoir and the small vol- 
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Fig. 15 — Cold drawn seamless steel tubing in a steel fitting. 
Logansport Machine Co. 


Fig. 16 — Flanged pipe fitting with O-ring seal. Pipe may be 
screwed or welded into this flange. 


ume high pressure pump delivers its oil to the system. The 
advantages of this system are: (1) Smaller electric motor 
required and less electric power consumption. For example, 
a 13.2 gpm single pump operating at 1000 psi requires 10.9 
hp input while a 13.1 gpm combination unit operating at 520 
psi on fast approach and at 2.4 gpm at 1000 psi only re- 
quires a 5 hp motor. However, if full pressure is required 
for the total length of cylinder stroke the high-low unit is 
of no value. (2) Less heat will be created since high pres- 
sure oil is only being delivered in a small volume. 


HEAT EXCHANGERS 

If circuit design is such that it is necessary to spill a large 
volume of oil through the relief valve for any length of 
time, or if the hydraulic system will be subjected to con- 
siderable external heat, a heat exchanger should be added. 
Oil operating temperature should not exceed 140 to 150 F. 
Hot oil increases internal and external leakage due to re- 


duced viscosity. It also has a detrimental effect on the life 
of packing. 
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A. 


3-position closed center 
al! ports closed 


Fig. 17 — Some four-way valve con- 
figurations of the two and three posi- 


tion type. 


3- position open center 3- position closed center 
niet open to exhaust 


blocked (cylinder ported to exhaust 


Exhoust Inlet Exhoust 


2 - position inlet 
to cylinder C 
cylinder D to 


3 - position open center inlet 


and cylinder ported to exhaust 


[he heat exchanger should be mounted solidly to the side 
of the oil reservoir in a horizontal position. If system heat 
is caused by the oil spilling through the relief valve, then 
the oil should be conducted directly from relief valve to 


exchanger and then to tank. If heat is caused by some 
external means then all return oil should be piped through 
the exchanger and then to tank 

Heat exchangers are usually either single pass or double 
pass types. Oil should be piped counterflow to the water in 
a single pass type while in the two pass type oil lines should 
enter at the same end in which water enters and leaves 

Thermostatically controlled water shutoff valves are de 
sirable so that as operating temperature of oil reaches the 
flow 


proper level, water will cut off. When heat increases 


the water flow will also increase. This conserves water and 


levels out oil temperature 


PIPING 
Piping should be of sufficient size to allow oil to flow 
with low resistance. Maximum flow rate should not exceed 


15 fps, and a flow rate near 10 fps is more desirable. A 
good rule of thumb to follow when specifying piping is to 
select the same size pipe as the pipe port of the cylinder 
Bends 

This 


will reduce oil turbulence and keep oil from changing direc 


Number of bends should be kept to a minimum 


should be approximately three times pipe diameter 


tion too rapidly 

Hydraulic lines should be as short as possible. Long lines 
increase friction cost, and create a time lag 

High pressure lines require secure mounting. Bends have 
a tendency to straighten when sudden surges of high pres 
brackets are occa 


sure oil flow through lines. Even heavy 


sionally 


snapped. Addition of a section of high pressure 


hose or a small accumulator in the line will offer shock 
protection 
Most commonly used piping in industrial applications is 


extra heavy steel pipe and seamless steel tubing. SAE 1010 
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Cylinder 


dead soft drawn seamless steel tubing used with steel 
fittings makes an ideal combination, Fig. 15. This 


is relatively easy to bend and flare. Wall thickness sh« 
be such that a safety factor of eight is maintained 
Threads on all fittings and pipe should be Drysea 
can (National) standard taper pipe threads 
On extremely rugged applications where 
required extra heavy pipe and welded flange ty 
recommended. Fig. 16 is a sketch of flange 


welded joints should be stress relieved 


DIRECTIONAL CONTROI 


Control may be either direct or remote 


cam or solenoid actuation. Valves may 
or four-way design ' tv'o-way valve has 


mally 


When 


one outlet port. When “rt open" the 


connected to the outlet port normally 


connection is blocked 


Three-way valves have three ports 


port, and exhaust port. In one position of the 


inlet port is connected to cylinder port and 


position inlet port is blocked and cylinder port 


to exhaust port. Four-way valves have four port 


two cylinder ports, and an exhaust port. Four 


made with two and three position spools as 


17. Note the many combinations available t 


Simplest design is that of a two position four 


which in one position of the valve spool, inlet 


to cylinder port C and cylinder port D is conn 


haust. In the other position. of the spool the 


nected to cylinder port D and cylinder port € 


to exhaust 
While 


Iess complicated (except for the direct 


the direct acting control valves 
type) they increase the possibility of externa 
require placing the valve at a distance from 
since 


may require LOI tOr Oper ition 





operated valve, it is necessary to form a connection between 
the valve stem and the actuating means, a packing must be 
used to seal the valve stem at the cover. While this packing 
is only subjected to exhaust pressure the packing will even 
tually wear to a point where leakage will occur. Leakage 
has been experienced even on new valves due to poor in 
stallation (in which valve stems were not properly protected 
from foreign matter and atmosphere), excessive heat, and 
from overcured seals 

If it is necessary to place the control valve at a distance 
from the operating cylinder high pressure piping will be 
expensive and time lags may be excessive. 
direct 


Large valves even when pressure balanced are 


fatiguing to operate. This is especially true of large three 
position spring centered valves. 

Remote control systems are somewhat more complicated 
since a pilot valve operates the master valve. They are also 
usually more costly. Remote control valves reduce external 
leakage since spool and spool actuator are enclosed in the 
main valve. The remotely controlled valve can be placed 
close to the operating cylinder thus eliminating long sections 
of piping. Actuators or pilot controls which direct fluid to 
the pilot connection of the remote control valve require 
very little operator effort. They can be cycled at a high 


rate of speed for long periods without ill effects 


CIRCUIT LAYOUT 


Schematic diagrams of hydraulic circuits tend to look 
impossibly complex because of the vast numbers of lines 
and symbols crowded into a small area. However, they can 
often be broken down into familiar groups of components 
interconnected in standard ways to perform functions com- 
mon to most fluid power systems. 

For example, in Fig. 18 a simple circuit is shown which 
will advance object X from A to B and hold X at point B 
for a dwell period before permitting it to return to point A 
[he groups of components in the lower half of this circuit 
include tank, strainer, pump, motor, relief valve and pres 
sure gage interconnected in a standard circuit configuration. 

^ three-way manually operated valve controls a single 
acting cylinder with spring return. When pressure is released 
from blind end of cylinder returns the 


spring pressure 


piston. This circuit functions as follows Operator shifts 


Fig. 19 — Design of a spring returned cylinder and of a gravity 
returned cylinder. Loose spacer sleeve on rod of spring returned 
cylinder limits piston travel so that spring does not feel full 
impact on its closed height at every stroke. 


J 





Fig. 18 — Spring return cylinder circuit with manually operated 
three-way valve. Object X is held at point B until operator re- 
leases valve permitting spring to force piston back to starting 
point. Pump dumps oil through relief valve on return stroke. 
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Object x aea? 








Fig. 20 — Manually operated four-way valve circuit is identical 
with Fig. 19 except that now piston is returned under oil pressure. 


handle of valve C allowing oil to flow to blind end of cyl 


inder D. Piston rod moves object X from point A to point B 


at a speed V. At point B piston of cylinder D holds pressure 


on object X. When work is completed operator shifts handle 


of valve C to original position. Spring force pushes piston 


which in turn forces oil through port Hf to exhaust port J 


and piston of cylinder retracts. Valve C, in the released posi 


tion, has inlet port K blocked 


used as the operating 


\ three-way valve may also be 


valve with a single acting cylinder of the gravity return type 


used 


where the weight of piston and associated object X are 
to return the piston when oil pressure is released 


Use of single acting cylinders with a spring return in 


hydraulic circuits is not practical if cylinder strokes ar« 


long. Too much power is wasted in overcoming spring pres 
sure buildup. This often requires a larger bore cylinder than 


would normally be used. A cylinder of this type not only 


requires the length of a double acting cylinder, it requires 
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ength to inciude the 


reakage and spring fatig 


While jer 


conside pressur 


hle 
d c f 
return stroke, 
stroke spring pr 
Lubrication is 
ivailable the 


stroke cvlinders spring retur 


itions. Fig ) shows 


with spring return 
eturn. Single acting 
1istroKe and pressur 


spring acts on the ot 


In this design the spri usua 
piston rod 

will apply power on 

dependence on 

1 manually, semi-automatica 

Assume ipplication requires that objec 


to B 


|i second object from A 


> 


at B so that the pistor 
to B 


control as shown in Fig. 20 operat 


rom A ind left 
move 
manua 
WO position valve causing oH to 

inder D 


rom 4 to B oil is forced 


out port J to blind end of cy 


f 


tarts its movement 


rod end side of cylinder D into port K and. out exhaust 
I 


! 
u posi 


I 
flows in port H out port K to rod end of cylinder 


Operator then returns valve handle to origin: 


is forced out blind end of cylinder to port J and out 


to the oil reservoir. If there is a standby period of 


ength when piston reaches end of return str« 


position. valve with. an open center 


using semi-automatic controis one operator may con 


two or more machines. He can load one machine and 


to the next. The circuit shown in I 


lows momentarily 


Operator 


pilot valve shown)! 


causing to flow to pilot connection of valve D 


Spool 


is shifted (as shown) causing to flow into 


H and out 


this valve 
port J on to blind end 
rom rod end ol 


port L of 


ilve € 


cylinder back 
valve D, back to 
and leave machine unattended. Spool 
of valve D will remain in position until pressure is applied 
to pilot S 
valve / 


connection 5 o 


As piston ol cylinder Æ reaches B, three-way 


cam flows to pilot 


is contacted and oil momentarily [ 


I ilve D shifting spoo | ) h 
through 


flows in port H out port K to rod end of cylinder / 


amp 


er 


R is exhausted exhaust port of ve Oil now 


Piston 


automatically retracts to starting position. c mpleting last 


lf 


ialf of cycle without operator 
When using automatic controls the cvcle wi 


repe it itself 


indefinitely Suppose object X is moved mechanically to 
transferred 
Object X is 


O 1s contacted 


is then to be 
I Ig 22 


switch 


Station A and iutomatically to. B 


is shown in conveyed to point A 
limit 

Valve ¢ 
port H and out port J to blind end of transfer 
As piston of cyl r / 1 to B oi 


ylinder E to port K and out port L to reservoir 


where actuatıng solenoid R of 


valve ¢ shifts to position shown and oil flows in 
cylinder I 
moves X from flows from 
rod end of c 


When X 


energizing solenoid 5S of 


reaches B, limit switch P is momentarily contacted 


valve € Spool shifts and oil flows 


in port H and out port K to rod end of cylinder E and piston 





Object- X 
pum cm — 


Position- A 


—— ——2 





Fig. 21 — Semi-automatic circuit requires operator actuation of 
pilot valve €. Cycle continues, moving object X from A to B 
and then returns piston to position A without further control. 


retracts to starting position. Cycle is complete and it will 


repeat every time a new object X contacts switch O 


SAFETY CIRCUITS 


Operators are very ingenious in circumventing safety 


devices to speed up machine operation. On large machines 
requiring two or more operators, safety circuits can become 
quite complicated, particularly since all controls must be as 


tamper-prooft 


is possible 
\ press for assemblying a bushing into a casting is shown 
in Fig. 23. The 


point 


bushing is object X, loading position is 


1 and bushing is to be pressed to point B. For opera 
tor safety both hands must be occupied as object X is moved 
from A to B 


If either hand is removed from a control the 


ss ram must automatically stop or retract If either con 


trol is tied down the circuit. must be designed so that the 


press will not repeat 


Location of safety controls is important. If they are placed 


too low, operators may knee one control to have one hand 


ree. Placing controls about shoulder 


Here 


accidentally 


high seems to work 


out satisfactorily they are above the work table and 


unlikely to b« bumped. It is suggested that 


controls be placed back to back about twenty-four inches 


apart 
controls are shown in Fig. 2 


Air pilot 


3 to operate the 
air piloted master control valve. This gives fast action to the 


controls. Oil pilot controls may also be used to operate the 
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Hol! tracks 


Fig. 22 — Automatic cycle is controlled by limit switches O and 
P which start and reverse flow to cylinder. At end of cycle oil 


spills over relief valve until new obiect X contacts switch O. 


master valve. The circuit functions as follows 


Operator 
loads bushing and casting in press platen. He then depresses 
push buttons of valves C and D shifting spools to the shown 


position. Air flows from regulating filter, and lubricating 


unit into inlet port H of 
port K 
D and out port § to pilot / 


,our-way spring offset valve C, out 
into cylinder port V of four-way spring offset valve 
Four-way three position spring 
centered valve E is shifted to the shown position allowing oil 
pressure to enter inlet port O of valve E, leave by port M 
and flow to blind end of cylinder. As the press ram starts 


to descend, oil will exhaust from rod end and flow into 
port A of valve E and out exhaust port P to the oil reservoir 
If the operator releases valve C air will flow in port H 
out port L in port Q of valve D and out exhaust port T to 


atmosphere Pressure is released from F of valve E and 
the valve spool immediately centers, blocking all ports and 
stopping downward travel of ram 

If the operator should release valve D, instead of C air 
flows from port K of valve C into port V and Q of valve D 
into exhaust port N from L dropping pressure on pilot con- 
nection F of valve E. If the operator ties down either of 
the pushbuttons on C or D the press ram will not return. 
and D 


and out port Z 


If controls are operated correctly when valves € 
are released air flows in port H of valve (€ 


to port Q of valve D. Air flows to pilot connection G of 


valve E and valve spool shifts allowing oil to flow from 


inlet port O to cylinder port R. The ram returns to the 
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Fig. 23 


requires 


Iwo hand safety circuit 
that 
ously depress pilot valves € and D 


operator simultane- 


before ram will descend. Both pilot 
valves must be released before ram 


will rise to starting position. 











Bion 


Note that the 


ram will not return unless both pushbuttons are released 


starting position thus completing the cycle 


Solenoids may be used in place of air pilots in this circuit 
and set up with spring loaded electrical push buttons 
IWO CYLINDERS 
to B 


4. A good example of this 


Assume object X is to be moved from A and then 


from B to ¢ 


> 


as shown in Fig 


is an automatic transfer device. There are several ap- 


proaches to this problem. Fig. 24 shows the use of sequence 
valves 
Object X moves down power type conveyor and onto 
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platform into contact with limit switch R. Solenoid 


four-way two position valve C is energized shifting 


noo 
Spod 


f 
OI 


valve to the shown position. Oil flows from inlet 
out through cylinder port H to blind end of cy 
1 to point B. Oil is ex 


from rod end of G through the free flow section of sequenc 


object X is raised from point 
valve E back through port J of valve C and through exh 
port K to reservoir 

When cylinder G reaches the end of its strok 
the 


sequence valve D. Oil flows through this valve to 


builds up in line and overbalances spring pr 


of cylinder F. Ram of cylinder F moves forwar 


P Ul 











Fig. 24 — Sequence valves control cycle 
of operations. Cylinder F cannot be acti- 
vated until cylinder 6 reaches the end of 
its stroke. Conversely cylinder 6 cannot 
return until cylinder F has retracted. 





ring object X to gravity type roller conveyor. As X actu- 


ates switch $ solenoid Q of valve C is energized shifting 
spool of valve C to starting position. Oil flows from port Z 
through port J to rod end of transfer cylinder F and piston 
Pressure 


retracts to original position builds up, opening 


sequence valve E and allowing oil to flow to rod end of 


elevator cylinder G. As platform reaches point A gate is 
retracted so that next object may move onto platform. At 
any time platform is not at point A the gate will hold back 
the objects 

Sequence valve E can be eliminated in many instances but 
its use assures that the ram of the transfer cylinder will 


^ 
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always return before the platform retracts, This eliminates 
the possibility of the platform cylinder retracting, picking 
up the next piece and jamming it into the ram of the 
transfer cylinder before it has had a chance to fully retract. 

There are advantages and disadvantages in using se- 
quence valves to make a sequential movement. Advantages 
are: (1) Elimination of a second master control valve and 
reduces cost of the 


provisions for operating same. This 


hydraulic system. Two sequence valves will cost about half 
as much as using another solenoid valve and limit switches. 
(2) The circuit is more compact. (3) Piping is kept to a 


minimum in most instances. 
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Fig. 25 — Synchronization of two cylin- 
ders by means of identical fluid motors 
whose shafts are coupled. Oil transmitted 
to the cylinders is metered by the motors. 








Disadvantages of using sequence valves are: (1) If some 
uncalculated obstruction is encountered before the ram of 
the first cvlinder reaches its outstroke then the sequence 
valve will automatically close and damage may be caused 


to the workpiece or to the second cylinder 


(2) The force 


required to move the second cylinder must always be 


higher than that required to move the first. While in many 
applications this requirement is met, in some instances even 


a smaller bore second cylinder may be impractical 


SYNCHRONIZATION 


A variation of Fig. 24 is shown in Fig. 25. If object X 
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is extra long such as a steel beam or a large log then it may 


be wise to use two cylinders so that the object will be sup 
ported at each end. Synchronizing the movement of two 
hydraulic pistons has many approaches, but few satisfactory 
solutions. The circuit in Fig. 25 functions the same as 
Fig. 24 except for the synchronizing means 

In this circuit when spool of valve C is shifted to the 
shown position connecting port L to port H, oil flows to 
cylinders G and G’ through two hydraulic motors of the 
same size whose shafts are coupled. Both cylinders G and 
G’ receive the same quantity of oil and their pistons will 


move up together. It should be remembered that nominal 








F 


[e 


Swing type - com 


Fig. 26 — Cam sequencing of two cylin- 
ders. Cam actuators will depress valve 
rollers in one direction only. Cylinder B 
must have completed its cycle before cyl- 
inder A is permitted to retract. 





cylinder bores must be the same 

Even this method of synchronization is not perfect but 
satisfactory in the majority of cases. Leakage past piston 
may not be identical in the two cylinders. While the nominal 
bore size of the cylinders may be the same their actual bore 


size may vary by 0.010 or 0.015 in. due to commercial 


tolerances of cylinder tubing. Internal leakage and differ- 
ences in internal passages of the hydraulic motors will also 
cause some variation. If the synchronization must be held 
extremely close then components should be selectively as- 
sembled and cylinder pistons should have an O-ring or some 


other piston seal that will not leak. All internal and external 
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leakage must be held to an absolute minimum, 
CAM SEQUENCING 

Where force required in the first part of a sequence is 
much greater than that required in the second, a cam se- 
quenced circuit like that shown in Fig. 26 may be used. 
In this circuit two four-way control valves are the con- 
trollers. How automatic the circuit is to be will depend upon 
selection of controls. In this circuit object X is to be ex- 
truded by cylinder A. Operator shifts handle of valve D to 


position shown allowing oil to flow from inlet port H to 
port K of valve D and to blind end of extrusion cylinder A. 
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As piston of cylinder 4 moves forward X is forced through 
the extrusion die. Oil in rod end of cylinder A flows back 
through port J of valve D and out exhaust port P to 
reservoir. 

As piston of cylinder A nears end of its stroke the cam 
on the end of its rod momentarily depresses roller of three- 
way pilot valve F which opens the inlet port of this valve 
as shown and pilot pressure flows to pilot connection N 
of four-way valve £. Spool of valve E is shifted to shown 
position allowing oil to flow from port A through port 7 
to blind end of cutoff cylinder B. Oil in the rod end of this 
cylinder exhausts back through port M and out port Q of 
valve E to reservoir 

AS piston of cylinder B reaches end of stroke, cam on 
end of piston rod depresses roller of three-way pilot valve S 
to shown position. Oil flows from inlet port to pilot con- 
nection 7 of valve E and piston is shifted reversing flow to 
cylinder B. As piston approaches end of back stroke swing 
type cam on cutoff carriage momentarily contacts roller of 
valve G as shown allowing oil to flow from inlet through 
cylinder port on to pilot connection O of valve D. This 
reverses flow to cylinder A and piston of extrusion cylinder 
returns to starting position completing cycle 

Solenoid operated valves may be used in place of valve D 
which 
G and § would then be limit switches. To 


which is semi-automatic and pilot operated valve Z 
Is automatic. / 
make the cycle completely automatic, a limit switch could 
be contacted as object X is moved into place at cylinder A 
Use of solenoids usually reduces high pressure piping. Au 
piloted hydraulic controls may be used in a similar manner 

The circuit of Fig. 26 is positive. The second step of the 
sequence cannot start to function before the first movement 
is completed 

It may be desirable to add a cam operated flow control 
valve to this circuit if the cutoff cylinder piston is required 
to approach rapidly and then go into a slow feed (if a 
power saw is being used for the cutoff operation). Flow 
to cylinder B would pass through this valve which is nor- 
maily open but when the cam roller is depressed by the 
passing piston main oil flow is shut off and oil passes 
through an adjustable orifice. Size of orifice controls the 
feed rate of piston 

There are a number of other sequencing methods. A 
high-low pumping system may be used where low pressure 
performs one movement and high pressure the second. Elec- 
tric motor driven cams trip limit switches or rollers on pilot 
controls which in turn operate master control valves in 


sequence 


ROTARY MOTION 


Fluid motors may be of the gear, vane, or piston type 
Some of their advantages are: They are explosion proof. 
They have no electrical connections; they can be operated 
at a wide range of speeds which make them useful on index- 
ing devices. Their speeds may be varied from the maximum 


to zero by operation of 


a simple control. They work well 


on application where variable torque They 


are capable of withstanding sudden stops and frequent 


is required 
Starting and stopping does not harm them. Fluid motors 
are compact in design and can easily be mounted into a 
machine element. They can be furnished for flange or foot 


mounting 
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SUMMARY 


Whether simple or complex circuits are designed several 
cardinal principles must be observed. Some were pointed 


out in the body of this article, others are mentioned here 
for the first time 
|. Do not overload the system with unnecessary valving 


2. Choose a power device with ample pumping capacity 


and ample reservoir size 

3. Protect system from possibility of foreign matter en 
tering. The majority of all hydraulic component breakdowns 
can be attributed to dirt in the system 


4. Specify a good grade of hydraulic oil. The best 
be cheapest in the overall picture 
5. Choose system components that are readily available 


When a packing wears out or a seal goes bad your custome! 
does not want to wait several weeks for replacement parts 


6. Use manifold mounted valves whenever possible 


[hey can be quickly removed without disturbing piping 


Select fluid lines that will pass oil with least of re- 
sistance. Keep lines compact as possible 


8. Do not design circuit on the borderline. Eventual in 
ternal leakage will reduce its efficiency 

9. Wherever possible select control valves that will allow 
oil to circulate back to reservoir under zero pressure during 
long standby periods. This will help keep oil temperature in 
correct operating range 

I0. Select cylinders that will best meet the requirements 


of the application. There is 


a great difference in the hy 


draulic cylinder construction and design 


EDITOR’S NOTE: This article is inter 


relationship of information available to 
throughout the technical press. Indiv 


f h 


tion on one specific aspect of hydraulic 
detailed information thereby 
cles published 
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STANDARD GRAPHIC 
(Basix 


Al 


LINES 


Relative 


Circuits 


SYMBOLS SHALI 


symbols can be 


Kaay, Ray J. Murphy and 
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Theory of 
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ot 


and other 1955 


gear and vane pumps for rate 


parallel 
ponents 
Walter 


stopping 


Brown, June 
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acceleration 1955 129. F 


and 


p 


ind sample 


J. I. C. 


STANDARDS FOR 


BE IN ACCORDANCE 


No 


WITH 


attempt 


THE 


combined in anv form desired 


MISCELLANEOUS UNIT 





Line, work) " 


Line, pilot (L> 20 W) 


S 


Motor, drive, 
electric 





Line, drain (L< SW) 








Line, flexible 


Connector (dot to be 3x width 
of ossocioted line) 


Direction of flow 


Line, possing 


Line, joining (tee cross etc) 
(dot to be 3x w) 


(fluid tank ) 


Reservoir 





Accumulator 





Filter 





Strainer 





Pressure switch 





Pressure goge 





Line, to reservoir 
above fluid level 


Below fluid level 


Manifold, vented 


Plug or 
| plugged connection 


Shoft rotating (arrow in 
front of shoft 


Hydraulic 
^ detailed 


and 
Hydraulics for High Horsepower 


ic 


calculations 


is made 


Nils 


hydraulic 


Flow Control 


M 


resistance 


Sverdrup, April 


analysis of the and flow 


series circuits and. various flow control com 


Applications,” 


M. A. Hayden 


tors influencing the design of hydraulic circuits 


for determining pump and motor sizes 


INDUSTRIAL EQUIPMENT 


FOLLOWING RECOMMENDATIONS 


to show all combinations.) 


Valve, directional 


2 position - 3 connection 


Valve, directional 


2 position - 


Valve ‚direc tionol 


3 position — 4 connection 
open center 


4 connection 


Fa 


Volve, direc tionol 
3 position -4 connection 


closed center 


METHODS OF OPERATION 


i 








Control, bosic symbol 








Control, compensotor 


rn 





Component enclosure 





VALVE 








Testing stotion 
(goge connection) 


Power toke — off 


Restriction, choke, 
fixed viscous 


Restriction, orifice, 
fixed non - viscous 


PUMPS 


Pump, single 
fixed displocement 


Pump, single 
voriable displocement 








Motor, rotory 
fixed displocement 





Motor, rotory 
variable displacement 





Motor, oscillating 


Cylinder, single acting 
plunger type 


Piston type 





Cylinder, double octing 
single end rod 


Double end rod 


Valve, check 


Volve,restriction, choke 
variable viscous 


Vaive, restriction orifice 
voriable non - viscous 


Volve, basic symbol 


(insert model No. for 
speciol volves ) 


Method of indicating 
internal fiow 


Valve, monuol shut off 


Volve, 
moximum pressure 





Volve, relief 


remotely operated 





Valve, sequence 
directly operoted 


Valve, pressure reducing 


Vaive, flow control 
pressure compensoted 
viscous 


(PC) 
E 


(Pc) 


ay 


non — viscous 





Volve, shut off 
2 position - 2 connection 


Control, compensotor 
pressure 


Control, compensotor 
temperature 


Control, cylinder 





Control, detent 





Control, manual 


D 


Control, mechanical 








Control, 
hydraulic 


motor 


Control, pilot 
hydraulic 





Control, 
or 


pilot 


dp 





Control, servo 





Control, solenoid 





Control, solenoid 
hyd. pilot operated 


PLE 





Control, thermal 


Control, pilot hyd 
differential areo 


Product Engineering 





Table I Properties of Mylar Film 








PHYSICAL 


Property Typical Value (1 mil film Test Method 


Tensile Strength 20,000 Ib. /sq. in Instron Tensile Tester 

Tensile Modulus éd 550,000 Ib. /sq. in. Instron Tensile Tester 

Break Elongation...,,.. 75 per cent Instron Tensile Tester 

Impact Strength Va 60 kgm-cm Du Pont Falling Ball Impact 
Tester 

Bursting Strength 45 Ib. Mullen 

Tear Strength 15 gms Du Pont Single Sheet Tear 
Tester 

Flex Life. 20,000 cycles Du Pont Flex Tester @ 25° C 

Bending Recovery . 43 per cent Immediate 180° Bend Recovery 

Bending Recovery 51 per cent 60 Second Bend Recovery 

Density 1.38 gms./cc. Density Gradient Tube 

Area Factor. 20,000 sq. in./Ib Calculation 

Refractive Index 1.64 "D-25° C Abbé Refractometer 


THERMAL 


Melting Point. 250-255°C 

Service Temperature 60 to 150°C 

Thermal Coefficient of Expansion.. 15x 10^* inches/inch/^F From 70° to 120°F 
Conductivity Coefficient 3.63 x 10‘ cals./em./sec./°C Cenco-Fitch Method 
Shrinkage @ 150°C 2-3 per cent 





CHEMICAL 


Moisture Abscrption Less than 0.5 per cent | 1 Week Immersion @ 25°C 

Hygroscopic Coefficient of Expan. 11 x 10 * inches/inch From 20 per cent to 92 per cent 
per cent RH R.H. 

Moisture Vapor Permeability 110 gms./100sq.m./hr. | Du Pont Moisture Permeability 

Test 

Oxygen Permeability 0.90 gms./100sq.m./hr. | General Foods Tester 

Fungus Resistance Inert 12 Months Soil Burial 

Copper Corrosion Negligible Visual 


ELECTRICAL 


Property Test Condition Typical Value Test Method 
1 mil film 


Dielectric Strength 25*C, 60 cycle 4000 volts /mil ASTM D149-44 
Dielectric Constant 25°C, 60 cycle 3.2 ASTM D150-47T 
Power Factor... 25°C, 60 cycle | 0.003 ASTM D150-47T 
Insulation Resistance 100°C 5000 megohm mfds. | Based on wound 
(‘“Mylar” 25 C capacitors 
Volume Resistivity . 25°C 1 x 10? ohm-cm. ASTM D257-49T 
Surface Resistivity . 25°C, 100 per 4.8x 10" ohms ASTM D257-49T 
cent R.H. 


MYLAR...4A Higb-Strengtb Film 


D. D. LANNING 


Manager, Sales Development and Technical Service Film Dept., E. I. du Pont de Nemours & Co 


Physical, chemical and electrical \N OUTSTANDING CHARACTERISTIC of this poly 
ester film is the retention of high mechanical 

properties of a polyester film useful over strength over a wide temperature range as 

shown in Table | It remains flexible and 

a wide temperature range; fabrication stable from —60 deg to 150 deg C and is 

Í 2252 highly resistant to many chemical reagents and 

methods and typical applications. solvents. ‘Three types of film are available; 


Product Engineering — July, 1956 187 
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A FILM BAND coated with 
magnetic material is the re- 
cording belt of this office 
dictating machine made by 
Felt and Tarrant Mfg. Co. 
Long flex life, high tear 
strength and resistance to 
abrasion give the belt mech- 
A anical strength. Low  mois- 


ture absorption, resistance to 


THE VIBRATING ELECTRODE of this 
Philco electrostatic wide-band speaker is 
made of 0.0005 in. film metalized with alumi 
num. The thin film keeps charges clese to 
gether to produce maximum force from a 


chemicals and greases and re- 
tention of properties over a 
wide temperature range pro 
tect it from environmental 
' a n damage. The belt won't 
given electrostatic field. Low inertia makes shrink, stretch or dry out 


possible high fidelity sound reproduction in even when exposed to ex 


7.00) 20 > , e 
the 7,000 to 20,000 cycle range High tear treme temperature and hu- 
strength, flex strength and dielectric strength 
make possible the use of this thin film. The 
compact cylindrical speaker replaces the unit 


shown in the background which is not 


midity conditions 


efficient above 10,000 cycles 


Table II Types of Mylar Polyester Film 


‘‘Mylar’’ A—A transparent film for general use as an insulation and dielectric 
material. It can also be used in many industrial applications where a strong, 
durable material is required. 

*‘Mylar’’ C—A film of high transparency and good high temperature insulation 
resistance. For use as a dielectric in high temperature capacitors, and for all 
packaging applications. 

"Mylar" D—A highly transparent film available in heavy gauges only. 


THICKNESS AND YIELD HIGH VOLUME and surface resistivity, high 


Type Gag: Inches Thick Sq. In./Lb Sq. Yds./Lb. dielectric strength and low power factor lea 

: to the selection of this film for slot liners and 
coil insulation in General Electric motors 
High tensile and tear strength permits use of 
thinner films. Resistance to abrasion and 


y 00025 80,000 61.73 
X 00050 40,000 30.86 


,C 00100 20,000 15.43 long flex life prevent mechanical damage dur 


00150 3.300 10.29 ing manufacture or use. It can be used alone 
0.00200 10,000 or laminated to other insulating materials 
0.00300 6.650 4 It is resistant to solvents, greases and var- 
0.00500 4.000 nishes, is dimensionally stable over a wide 
0.00750 2.650 temperature range, and does not absorb 


moisture, 


each type is basically the same but with minor compared with those of cellophane, acetate film and poly 


modifications to adapt the film to a specifi ethylene film in Fig. 1. Tensile strength, tensile modulus, 


es. This is shown in Table II vield point and impact strength are high. The flex life, 


i 


ear strength and moisture absorption rate are favorable 
PHYSICAL PROPERTIES but not as good as for polyethylene film. But yield point 


ind tensile strength are higher than hard aluminum 
Properties of Mylar are compared to other Dupont films It is relatively stiff, with a modulus higher than that of 


in the accompanying charts. While values shown are cellophane or acetate film. At the same time, however, 


! ; 1 
tvpical and represent tests on the film they are not nec resistance to failure by repeated flexing is outstanding 


| n valu Physical properties at Where the cellulosics can be flexed only a few hundred 
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Cellophane 
nomm 
Acetate film — | 


ry: 


Fig. 1—Properties of Mylar com- 
pared with other Dupont thin films 


Tensile modulus psi x 


Fig. 2—Modulus decreases as temperature in- 


creases, with a marked change at about 100 C 


Fig. 3—How room properties are 


affected by aging in air at elevated temperatures 


temperature 





Modulus 


IO Hrs 





Tensile strength 





times, 1 mil Mylar can take over 20,000 flexes under 


identical conditions. ‘The combination of 

strength, excellent flex life, high stiffness, and good tear 

resistance gives this film its mechanical durability 
Mechanical properties are retained over a 


high impact 


wide tempera 


ture range and are stable when exposed to heat for long 

periods. No embrittlement occurs 

low as —60 C. The tensile properties und 
pro] 


change at about 100 deg C, but the 
properties at 150 to 175 deg C, as shown in 


it temperatures as 


rgo marked 
film retains 


Fig 
ig. 


useful 


2 for 
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20 40 60 80 
Temperature, deg. C 


Elongation 





IO Hrs 





Ihe melting range is 


No embrittlement occurs at temperatures a 


strength, mod 
greatly reduced 
exposure to temperatures of 125 deg, 150 deg or 


deg C for periods up to 1000 hr. At high temperatur 
of the change taking 
min At 150 deg C in air, this 


shrinkage is less per cent 


3, the tensile 


longation and tear strength are not 


ink slightly with most 
place i first 10 


the him will sh 


Once shrunk, the film 








— 


4000 5,000 


Wovelength, ongstroms 


is dimensionally stable on prolonged exposure at or below 


1 
the shrinking temperatur I1 characteristic is useful 


in shrinking the film in place around à component 
When the flammability of the 


procedures 


flm is determined b: 
ASTM = D5638-43 
Samples melt 


$ 


essentially confor ng with 


the results are erratic and inconclusive 
ind drip during the test and often extinguish or become 
flame Qualitatively, it 
burn less readily than cellophane and acetate film 
film is 


The light transmission of this 
cellophane and window glass in Fig. 4. ‘The film transmits 


separated from tho appears 


compared with 


incident light in the visible spectrum 


ibout the 


over YU per cent of 
ind cuts off the ultraviolet light t 
is window glas 


Moisture 


lmmersion in 


same extent 


ifter 


Physical 


absorption is k than 0.5 per cent 
water at 25 deg C for | 
ind mechanical properties are relatively independent of 
With constant dry bulb temperature of 24 


(1) OS per 


l 
WCCK 


humidity 
deg C, th« 
range of 20 to 92 per 
ibility of Mylar 


thin films in Fig. 5 


film length changes cent over a 


cent R. H 


compared with that of other Dupont 


Fhe water vapor perme 


CHEMICAL PROPERTIES 


Resistance to hemical reagents and solvents 


manı 


shown in Fig. ( l'ensile strength does not go below 5 


per cent of the original value although tear strength 


tend to de 


excellent resistar n general, to penetration by 


ise at a more rapid rat« 


values [he film has 
solvents 
greases and \t room temperature, permeability to 
tetrachloride, 


essenti ill 


hexane 
Zero At 
affected by 
naptha and manı 


methanol, ethyl t , carbon 
benzene acetone nd etic acid 
temperatures n« ing point it is littk 

methyl ethyl 


icetat« 
] 


other chemicals. Oils and 


ethyl ketong 


greases such 


as penetrating 
I 


oil, lard, cottonse 


iter 


il and motor oil did not penetrate 


|i 1mil film exposure for two months at room tem 
perature 
tend to lower 


Ihe film will embrittle rapidly under severe hydrolysis 


Phenols and cresols physical properties 


For example, film samples placed in sealed glass tubes 
water and held 


will become very brittle in about 24 hr 


with small amounts of mineral acids or 


it 125 deg C 


190 


Fig. 4 
mission for Mylar, cellophane and 


Comparison of light trans 


window glass. 


water 
with 


Fig. 5—Permeability to 
vapor for Mylar 
other Dupont thin films. 


compared 


Vapor pressure 53mm hg. 
Film thickness | .O.OO! ín 
Temperature 40c 


oisture proof cellophone 


Polyethylene 


— 4 


, — 
10 100 1000 


5000 


al 
10,000 


Water vapor permeability, grams / 100M"/ hr 


Ihe film resists attack bv some electrical 


Film samples coated with varnishes were baked 


common 
varnishes 
it 150 deg C 
strength, 

Phenolic 
varnishes caused some decrease in impact strength and 
affecting tear Silicone 
varnishes had little or no effect on any of the physical 
Resistance is also good to “‘Pyranol’”, Silicone 
200, and hydrocarbon oil of either low or high viscosity 
Only slight ifter 


1000 hi 


for 1 week, then tested for tensile modulus, 


tensile elongation, tear strength and impact 


strength resin varnishes and asphaltic base 


elongation without strength 


properties 


changes in properties occurred 


it 100 deg C 


index 


immersion for 


ELECTRICAL PROPERTIES 


Mechanical, chemi 


excellent for 


make the 
insulation It has a 


il and electrical properties 
electric i good 


high 


film 
resistivity 
dielectric strength of a 
ibout 4000 volts per mil 
Dic lec tric 


itures, 


dielectric constant, volume and surface 


ind a low 
1 mil thick section of 
it 25 deg C 
lightly at 


volts per mil at 150 deg C 


power factor Lhe 
Mylar 
and 60 cps strength decreases 
becoming about 3150 
It is also a function of thick- 
ness. Film 0.00025 in. thick will have dielectric strengths 
l thick 


7500 volts per mil; a 
will exhibit a strength of about 2500 volts per mil 


higher temper 


is high as 0.007 in section 


METHODS OF FABRICATION 


Mvlar can be to other 
materials, embossed, dyed, printed, and vacuum formed 


vacuum metalized, laminated 
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Tensile strength Teor strength 


) 20 


1 
4 


Residual values, per cent of original 
„P 


Fig. 6—Chemical resistance measured in terms of change in physical 


ties introduced by exposure for the number of days shown 


f metallic colors can be created in the metal 


g process One method is coating the film with a 
transparent colored lacquer before metalizing. Similar 
effects may be obtained with colored adhesives if the 
film is bonded to another material The metalized film 
is laminated to \ cloth, papers, etc., then embossed 
hose laminates have a wide 
range of colors, great strength and high flexibility and 
ibrasion resi hev will not drv out, embrittk 
cleaned [heir abilitv to 
res makes installation 
S further data 
n this « ing process st llized istic. Film", 
August 1955, c 
Metallic varı made by slitting film and aluminum 
foil lamination 
idaptabk to tri 
l 


quilled or twisted f ise on r machine normal 


ig nay be SS this 


yperati 


dyed without « loring the me yarı properti 


Ihe film may b nin | to before drawing The dur 


yperations to protect thi ind avo lacquering or storing 


$ 


plating opera onventional tainer 


rotogravure and xograj roc using commercially product 


ivailable inks COITOSI 


Film may be lamit wit ne type equipment 
used for lami n llophan her films, foils and 
material Pi hould 1 | elimina 
tion in addition to. pri ns normal l ed 


handling other flexible films 
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Lubrication of Roller Chains 


— Oi! application - -. 
» A 


Bushin : À à 
— FIG. 2—Manual application of lubricant by (A) flared-lip oil 


can, or (B) hand brush, is simplest method for low-speed ap- 
plications not enclosed in casings. New chains should be lubri- 
cated daily until sufficiently "broken-in," after which weekly 
lubrication programs should suffice. 


- Roller 
Roller link plate 
Pin link plote 


Fig. | 


FIG, 1—Apply oil drops between 
roller and pin links on lower strand 
of chain just before chain engages 
sprocket so that centrifugal force car- 
ies oil into clearances. Oil applied at 
center of roller seldom reaches bush 


ins area 


a, Light oil- 


Kerosene or 
gasoline 


Fig.3 


FIG 3—Chains without casing should be: (A) removed periodically and washed in kero 
sene, (B) soaked in light oil after cleaning, and (C) draped to permit excess oil to drain 


FIG. 4—Drip lubrication can be adjusted to feed oil to 
edges of link plates at rate of 4 to 20 drops per minute 
depending on chain speed. Pipe contains oil-soaked wick to 
feed multiple-width chains. 


Oil cup ~ 


sight- 


Wick soaked 
FIG. 5—Continuous lubrication systems for open chains: (A) Wick lubri- with oil, 
cation is lowest in cost to install; (B) Friction wheel lubrication uses Cuf-away 
wheel covered with soft absorbent material and pressured by flat spring 


Oii reservoir ~ 
adjuster 
Cross-section WEN , 
of bracket - ) Flat 
spring 


Qil 


reservoir 
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Unsatisfactory chain life is usually the result of poor or ineffective lubrication. More 
damage is caused by faulty lubrication than by years of normal service. Illustrated 
below are 9 methods for lubricating roller chains. Selection should be made on basis 


of chain speed as shown in Table I. Recommended lubricants are listed in Table II. 
——————————————————————————————— ll 


Table I—Recommended Methods Iable II—Recommended Lubricants 


Chain Speed, Method 
ft /min Pitch of chain, Viscosity at 


100 F, SUS 
0- 600 Manual: brush, oil can 


Slow Drip: 4-10 drops/min 
Continuous: wick, wheel 


600-1500 Rapid Drip—20 drops/min | : 240-420 
Shallow Bath, Disc : | 420-620 
620-1300 

over 1500 Force Feed Systems 


ient temperatu 


FIG. 6—Shallow bath lubrication uses casing as reservoir 
for oil. Lower part of chain just skims through oil pool 
Level of oil must be kept tangent to chain sprocket to 
avoid excessive churning. Should not be used at high 


speeds because of tendency to generate excessive heat 


Chain i 
Sprocket 


FIG. 7—Disc or slinger can be attached to lower 
sprocket to give continuous supply of oil. Disc 
scoops up oil from reservoir and throws it 
against baffle. Gutter catches oil dripping down 
from baffle and directs it on to chain 

Drain plug 


FIG. 8—Force-feed lubrication for chains 
running at extremely high speeds. Pump 
driven by motor delivers oil under pres 
sure to nozzles that direct spray on to 
chain. Excess oil collects in reservoir 
which has wide area to cool oil 


Spray nozzles 





FIG. 9—Chain-driven force-feed system has pump driven by main 
drive shaft. Flow control valve, regulated from outside of casing, 
by-passes excess oil back to reservoir. Inlet hose contains filter 
Oil should be changed periodically—especially when hue is brown 
Oil instead of black 
reservoir 
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Acid Etching 


and Electroforming 


Precision Parts 


MARVIN C. COOK 


Product Development Engineer, Buckbee Mears Company 


PRECISION SCREENS, optical reticles, cutaway dial faces, and 
flat contact fingers are the kinds of parts which may be 
economically made by these two processes. Tolerances ar 
uniformly close, the metal is not distorted or cold worked 
and finished parts are free from burrs 

Both methods originate with a drawn or machine ruled 
master but an etched part starts with a sheet of thin metal 
in which selected areas are later removed by the action of 
an acid. An electroformed part is built up on a master with 
prepared conductive and nonconductive areas 

Neither process is one which will be carried out in the 
average shop or production department. However, the dis 
cussion below includes enough detail to make the reader 
familiar with the characteristics of the processes so that a 


designer may contract for their use with confidence 


ACID ETCHING 


Starting point is a large scale drawing made on white 


paper or board. Holes or cutaway sections are left white, 


194 


metal areas are filled in solid with black ink. Scale of this 


drawing depends on accuracy 


required in the finished part 
ind the natural limitations of drafting accuracy 

‘he master drawing is then photographically reproduced 
on film or glass as a full size negative. This reproduction 
may require several photographic steps with frequent di 
mensional checks after each step. Accurate and careful 
camera work is essential for distortionless reproduction 

Ordinarily a part will be etched from both sides simulta 
neously. This means that two identical glass or film mas- 
ters must be made with precise registry marks permitting 
Metal stock is coated with a photo 


icid resist, sandwiched between the glass or film 


iccurate alignment 
sensitive 
masters and exposed. The coated 
stock to arc lights is 


photoengraving process 


process ot exposing 


metal very similar to the standard 


white areas on the original drawing) 
g 


Ihe metal is then sub 


Unexposed ircas 
re reduced out in chemical baths 
iected to a of ferric 
chosen for the material 


chloride or a similar etchant 


etched, the 


spray 


bcing etchant is 
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Table I—Metal Etching by Photo- 
Mechanical Process 


APPLICATIONS: Fire control reticles, optical reticles, scales, cali 
brated dials, fine ventilator filter and blower 
screens for electronic equipment, shaver cutters 
and combs, color television shadow masks, pre Resist Resist 
cision reed banks, mechanical parts too complex 
for die stamping 


Copper, brass, beryllium copper, phosphor Printed pattern 
bronze from 0.0005 to 0.020 in. thick. 


Nickel, cupro-nickel, Monel from 0.001 to 0.014 
in. thick. 
Stainless steel, spring steel, cold rolled steel, 
aluminum up to 0.015 thick. 
Fillet Pm 
TOLERANCES Linear to 3 in. + 0.0002 corner 
to 6in. + 0.0004 
to 12 in. + 0.001 
to 24 in. + 0.003 


Angular + 30 sec Resulting part 

Line Width to 0.002 + 0.0001 
to 0.005 + 0.0005 
" " Fig. 1—Etched corners leave fillets rather than 
to 0.010 + 0.001 


sharp changes of direction. To compensate a deep 
to 0.050 + 0.002 


V is made in the resist pattern 


Description of methods, applications, production 


techniques and design considerations. 


washed away after it has done its work and the part sts. If the photographic method 
ready for usc used, the additional photosensitive re 

Etching both sides of the stock simultaneously requires plied over the standard acid resist. ‘This is usually a sy 
ilmost perfect registration of the two sides. Etching time or bath of Rochelle silver salt which is then developed « 
is cut in half and the bevel at the cross section of an etched in a separate 


opening is more easily controlled. ‘Tolerances of +0.0002 mechanically ru 


iemical solution. A pattern may als 


1 
f 
I 
] 
i 


ed directly on a hard wax coated glass 


and closer are achievable with this process. Table I lists face and then etched 
l 


some typical applications and dimensional accuracy pos- l'olerances may be maintained to +0.0001 


sible. width (Table II) which is more accurate than ai 


GLASS ETCHING f mechanically cutting into the glass surface 
ILAS s » A y 
i i YESIGN 
Glass scales, reticles and fine rulings are produced by I IGN 


} 


essentially the same process as metal parts. Since these Most metals may be etched. However, steels high in 


I 
seldom require etching through printing on both sides is irbon or alloy steels such as the 400 series stainless and 


=- 


rarely necessary. Most glass parts are etched to a depth hrome-moly require special techniques. Flat parts und 

of 0.0003 to 0.005 in. and filled in with a permanent 0.020 in. thick and made from alloys of copper, brass, and 

opaque filler stainless steels are ideal for the etching process. Thes: 
Accuracy of etched glass patterns depends largely on glass may be small, intricate scales, reed banks and parts having 


! 


quality and much closer control of the etching process is holes or slots whose diameter or width is not substantial 


l 


required. Stronger acids are used with sih r wax as smaller than the thickness of the base metal. For some 
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Table II—Glass Etching 


PHOTO-MECHANICAL PROCESS 


APPLICATIONS Reticles for fire control and test fixtures 
either flat, convex or concave, halftone 
screens, calibrated dials. 

Polished 


plate, optical crown, borosilicate crown, 


GLASS TYPES ordinary plate, water white 


baryta flint 
FILLING MEDIA 


Titanium dioxide, ferric oxide red, ferric 
black, 


ductive metallic silver. 


oxide ferric oxide yellow, con 


TOLERANCES 0.0001 
0.0005 
0.002 
0.004 


Linear to 3 in. 
to Oin 
to 12 in. 


to 24 in. 


Width to 0.001 
to 0.002 


Angular + Line 0.0001 
0.0002 
0.0004 
0.0005 


0.001 


to 0.005 
to 0.010 
to 0.050 


MECHANICAL RULING 


APPLICATIONS Calibrated dials, 


film opaque reticles, prisms 


reticles, scales, metallic 


RULING TYPES: Straight line, cross line, radial line, arcs 


and bands, concentric circles 
FILLING MEDIA: Titanium dioxide, ferric oxide red, ferric 
black, 
ductive metallic silver 


14 in 


diameter 


oxide ferric oxide yellow, con 


TOLERANCES 


and concentric circles 


0.000039 not 


Linear to 
to 10 in 
accumulative. 

Concentricity of outside 


0.0002 


pattern to 
diameter TIR 
Radial lines 6 sec. not accumulative 
Width to 0.0003 0.00005 
to 0.001 0.0001 
to 0.010 0.0003 
over 0.010 0.0005 


Line 


hol IS 1 | 4 less than metal thickness are 


Small 


econ 


metals 
possible 


| 


Made 


recens arc also being 


etch time 


Photosensit 
inprotected arcas arç 
thick sections. The 
to this problem since resists may be 


icrince 


Vhickness is limited by required to eat 


through the metal 


berore 


resists will break down 
completely etched through 
ilk ser s offers a partial solu 


tion but a 


stronger, 


must be made in lce definition and toleranc 


Experimentation with finc troformed mesh as the 


reen shows great promis 


s i 
Precision depends largely on accuracy of full-size master. 
lhis involves considerably more than just producing an 


100 times 


bla k IIK \ 


made depending upon the 


iccurate drawing 10 to ind filling in the 


SIZE 
must be 
etched, 


design 


lid areas with inous allowances 


type of metal to be 


metal thickness and the particular pattern oi 


Sharp corners on drawings and master are not etched 
into sharp cut outs. A fillet is formed because of the diff 


196 


culty of fresh etching solution reaching into the corner 
Fillet radii will depend on the metal being etched, strength 
of the etching bath, and etching time. Often considerable 


experime ntation and expenence 


obtained. \ 


may help in achieving sharp corer 


ire required betore a de 
sired comer section 1 haped grooves centered 
on the desired comer 
as shown in Fig. | 
Etching proceeds layer by layer on the exposed metal 
Resulting 


length of exposure to the etching bath. Fig. 2 


cross sections, 


areas. therefore, depend on 
illustrates 
the successive stages of metal cross section for one side and 
etching. ‘Iwo cautions must be observed in 


two side 


designing for etching as a result of this characteristic. 


Change in metal material requires retest and experimen- 
tation to assure production of consistently acceptable sec 
tions and parts, since careful control of etching time is 
required to establish cross section shape and dimension 
metals, like the hi etch 
that are so resist 


gh carbon steels, 


that they 


Certain require 


ing times long threaten the 


itself. 


that the 
[his refers to pattern layout 


Exposed areas should be balanced so entire 


part is completed at onc 
n which holes or slots of varving width or diameter must 


c etched away. To achieve an optimum cross section at 


iny particular place in the pattern an experimentally deter 
mined etching time is required. However, ill places on a 
single part must be etched for the same length of time 


since one cannot limit an etching spray to a small arca of a 


might be 
Note 


that the smallest hole determines the exposure time and all 


pattern. Fig. 3 illustrates how area balance 


ichieved for a series of holes of increasing diameter 


they arc 


so that 
etched out in the previously determined etching tin 


larzer holes are blocked out with resist 
[he same reasoning applies to thicker metals. By the 
a thick section is etched through, areas immediatel 
l] the 


r than the original clear areas on the 


tini 


idjacent to resist will be eaten away and resulting 


opening will be large 
master 
omewhat to anticipate the expected undercutting which 


Patterns are printed with exposed areas closed up 


long etching times are bound to produce 


PRODUCTION PRACTICI 


which every operation 


Width of the 


width 


Etching equipment » 1n use in 
except the continuous 
that 
ivailable from rolling mills 
ize of the 


can lx 


photoprinting is 


handled is usually limited. by 


An additional limitation is the 


metal can be 


photo-printing frame although very large 


printers used if necessary. Smaller parts such as 


lectric shaver combs, ventilation screens, flat spiral spring 


ind reticles can be arranged on the original master so 


that as many as 400 to 500 parts are printed at one tin 
Such parts may be etched completely 


ut of the strip or small holding tabs may be left for late 


n the vacuum frame 


utting 

Intricate parts such as shaver heads may be etched in 
trips with accurate tool locating holes positioned oppo 
[he etched strips are processed through 
Parts attached to a 
strip at a non critical point may be sheared out just before 


ite each part 
simple dies and the parts blanked out 


issembly. An example of this is the electrical contact 


fingers shown in Fig. 4 


Contacts are furnished in large sheets or rolls and 
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Two side etching One side etching 
Acid Etching bath Etching bath Acid 
ECCE y. 


resist resist 
7" Y 


resist 
Balanced areas exposed to etchant p 


be completed in th« 


TIBRRRTRERIAT 


HORE EHE 


TILL LLL 


Fig. 2—Progress of etching acid through metal, A and B di 


mensions may be held to tolerances of 0.0002 to 0.0003 in metals 
0.005 in. thick and under. The hourglass cross section may be 
very pronounced in thick metals which etch slowly and hardly g Strip of contact fingers etched in a con 
noticeable even under magnification in metals which etch more Linu copper roll. The desired number of 


readily such as copper alloys and certain steels ingers are sheared out prior to assembly 


moved b 
ndividualh 

l'abrication 
portional to the 


i 


We type number 
Fig. 5—Inspection of light transmission through the color tele- 1: 
vision aperture mask. Densitometer measurements are related reticles werc 

to hole size and provide a quick inspection procedure high te mperatur: ind 4 heaper 
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Fig. 6 
Line 


Head of a large ruling en 
Diamond point and special 
support permit ruling of grooves as 


small as 0.0001 inches 


Fig. 7 


Fig. 7—(A) Nickel mesh of 500 


lines per inch magnified to show 


characteristic mushroom shaped 


(B) Glass master of 
inch 


cross section 


500 lines per Lines are later 


filled in with opaque material and 
used to expose metallic and resist 


base for later electroforming 


Fig. 8 


terial 


(Far right) Progress of ma- 
build-up of electroformed 


mesh on exposed metal and resist 


More 
commercial products such as electric 
masks, 
numerous flat parts The 


recently thx ime proc has been 


ipplied to 
color 


and 


shaver heads, 


television aperturc electrical contact fingers 


iperture mask is produced in 
Rolls to close tolerance 
metal 25 in. wide and up to 60 ft. long are handled. The 
96, 4 per cent), 0.0075 in 
0.0005 in. for the 
Masters with opaque dot 


quantity by a continuous process 


metal is a copper-nickel alloy 
thick and rolled to a 
close etching control required 


tolerance of 


patterns on glass are used to print both sides simultane- 


ously in close register. Unexposed dots are developed out 


ind the sheet is fed through a pressure spray. 


[he mask consists of 400,000 holes each 0.0095 


198 


Wor or 
photosensitive 
non-conductor 


ee ele le e eee le ee ele e. e e a 


» 


ZZ 


ii eee lee 


tw 77 


Nickel or copper plating 
» 


- 
A 


Thickness 0.0002 to 0.00/ in 


0.0005 in. diameter 


Center to center spacing is also con 


trolled to 0.0005 in. tolerance. l'inal inspection, as shown 
check of light trans 


Transmission fig 


in Fig. 5, consists of a densitometer 


mission through several selected areas. 
ures can be correlated to hole tolerances 

Engine ruled masters similar to those used in producing 
fine mesh are also used to etch oil friction 
surfaces on cylinders. A precision ruled pattern is printed 


on film and the film used to transfer the pattern to the 


grooves OI 


metal part to be etched. By this process uniformly fine lines 


can be obtained which are not achievable by knurling or 
other machining methods. Bars with 250 to 300 fine grooves 
per inch are used in computing and measuring devices 
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ELECTROFORMING 


Preparation of the master for this process may be iden- 
tical to the method for etching. More frequently, how- 
ever, the electroformed master is made at full scale with 


| ruling engine. This is particularly true if the part is a 


fine mesh of crossed straight lines. A large ruling engine 


capable of ruling up to 8000 lines per inch over an area 


f 
30 in. by 30 in. is shown in Fig. 6 


In the photographic process a photo-sensitive non 


uniformly to the surface of a 


ind the 


conductor is plied metal 
plate 


unexposed areas reduced out 


The design is printed on one surface only 
The metal plate now has a 
surface. It is 


ting areas plated t 


n reproduced on its 
ind th« 


[his plating 


non-conducting desig 
placed in a plating bath indu 
the de 
the base metal 


A sheet of 


sired thickness is then stripped from 


} 


500 mesh 1s 


ind the 
wn in Fig 
f the etch 


ting process 


shown in Fig. 7(A), 
duced is sh 


ing process 


rather than icid etching 


DESIGN 
Many of tl ncipl ised ii ng design 


1 11 7 
ipply equally well to electroforming e basi 


process is understood, str iughtforward reasoning will warn 


the designer of the problems likelv to occur 
An electroformed 


exacth 


Table I11I—Typical Electroformed Mesh 


Highest 
Trans- 
mussion, 


Hole Wire 
Width, | Width, 
per cent in in 

pen 


Lines 
per in 
00069 00031 
00045 
00057 
00065 
00147 
00244 
00227 


1000 3 EJ 48 
00155 
00193 
00335 


500 
400 
250 
00353 
00422 


00773 


200 
150 
100 


CT th in 


the 
isulating layer 
When fine mesh 
hol 
Holes begin to close up as 


thickness has 


trotor 


method th 


Or opening size plating time 


equal to the 


insulating been built able III lists 


ome typical ele med mesh 


PRODUCTION PRACTICE 


Electroforming is less amenable to continuous produ 
icid etching. 1 


| as well as mechanical factors in 


pendent on 
the 


grids oi 


tion than is me to pla 


i ! 
hemical, electi l 


( ime master 


plating bath Th 


mai produce 


meshes of varying porosity dcp nding on the length of 
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time of immersion in the plating bath 


In order to economize and make best 


plating baths, photo composing equipment 
that used in the graphic arts 
identical slot or hole patterns 


ind. it eliminates considerabl 

of a single repeated pattern 
Equipment of this kind 

iccurateh patterns w 


both plasti 


ind opper m 


I 
The SC 


tubes 
reproductit 


ymmercially 
per in. Th 


hnest 


material d ) 


Table IV—Electroforming by Photo- 
Mechanical Process 


APPLICATIONS Grids for electric 
st ck, 


image-orthicon mesh, storage tube mesh 


discharge devices, pre 


cision shim precision gratings, 


MESH TYPES: Grid mesh from 10 to 200 lines per inch 
Mesh with 


and vertically, e g- 


lines differing horizontally 
100 LPI x 200 LPI 
Fine mesh from 50,000 to 1,000,000 holes 
per square inch. 

Nickel, 
nickel and copper. 

Up to 100 LPI, 90 per cent 


open area with thickness of 0.0002 


METALS: copper, lead, 


DIMENSIONS maxin 
Up to 500 LPI, 65 per cent maximum 
open area with thickness of 0.0001 
Up to 1000 LPI, 50 per cent maximum 
open area with thickness of 0.0001 
Up to 80 mesh, 70 per cent maximum 


open area with thickness of 0.0015 
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Nhnoartenrrs 
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“Seucbasonstu 
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aso bimwubrants 


At the annual mid-winter meeting 

of the Engineering Drawing Division of 

American Society for Engineering Education, opposing 
viewpoints were presented in the two papers abstracted here 


A brief review of published material on this subject appears below. 


Simplified Drafting — Pro and Con 


DEAN J. GERARDI, University of Dew 


HOW IT STARTED 


In 1953, Messrs. Healy and Rau of General Electric of International Harvester, distributed a brochure en- 
Company published a book under the title of "Simplifred titled “Simplified Drafting Data 


Sheets." The data 
Drafting" which was widely distributed to American 


sheets were sometimes construed as representing the 
practice of the entire International Harvester Company, 
but investigation developed that the simplification was 


industry and teachers of engineering drawing. It is my 
opinion that the book is largely responsible for the 


wards standardization of American drafting practices. The 
term "simplified" as applied to standards of any kind has 
interpretations in 


consider th« 


present interest regarding drafting simplification. 

In January, 1954, copies of the practices which had 
been approved by the Drafting Standards Committee of 
R.C.A. were distributed 

4 few montbs later editors of engineering magazines, 
both here and in England, latched on to the idea of 
simplification and extolled the courage of pioneers who 
advocated new and extreme methods of drafting. 

In May, 1954, I expressed my views on this subject 
in an article published in Product Engineering entitled 
"Should Drafting Practices be Further Simplified? 
This was reprinted in Machinist, a British publication 

During the Fall of 1954, the American Machinery and 
Foundry published its version of simplification. This, 
too, was widely distributed to industry 
schools, and engineering colleges. 

In the Spring of 1955, the McCormick Works, which 
is one of the operations of the Farm Implement Division 


vocational 


DURING THE PAST TEN YEARS several thousand people have LS 


enormous amount of time and money to 


industry. Many organizations t 


reduction or simplifi ! ict [ items 


standardization 
reduction of essentials to the lowest 


ind simplification, but belie 


limited to the Advanced Engineering Department of the 
McCormick Works. Their products consist of hay load- 
ers, hammer mills, side rakes, etc., most of which in- 
volve relatively simple components. In this connection, 
I have been informed that International Harvester, some 
years ago, investigated the advisability of simplifying its 
drawing systems but found that it required the services 
of special committee to which it could be applied, and 
an involved drawing for which it would be unsatis 
factory and confusing. 

The June, 1955 issue of Product Engineering contained 
an article by Professor Grant of Washington University 
which was entitled “Reducing Cost in the Drafting 
Room." The Professor mentioned nine specific areas 
which, if implemented, would result in cost reduction 
and drafting room efficiency. However, he did not sup 
port the idea that simplified practices on a broad basis 
contributed to economical operation J. Gerardi 


Others construc simplification is the 


ommon denominator 


I favor the latter viewpoint, distinguishing standardization 


ing that effective standardiza 


m involves a certain amount of simplification 


Proponents of simplifie ition have invariably claimed that 
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it has saved them thousands of 
ciate that claims are one thing 
else Long experience with any 
liable guide to its effectivenes 
Many companies have undoubted! 
simplification with immediate 
ffset onlv bv the time inv 
nel The books mn this 
balanced immediateh lim 
personn 
pliers 
involving fui I ucation 
na be CX} 
understanding as to the intent may ari vith rejec 
involving tens of thousands of dollars requir 
to who is responsil 

I may have given the impr: 

implification mplificati 

ndition 

manner whi 


vhi | IS 


Simplified Drafting Is a Supplement 


JAY H. BI RGI N. Standards Administrator, American Machin« 


rHE MOST FREQUENT ARGUMEN1 353 


lihed drafting is that manufacturin 


interpreting simplified drawing 
ived in drafting and that over the long term, money 


be lost and over simplification defeat its own purpose 
We at American Machine & Foundry agree wholeheartedl 
if confusion is caus in tl p bv drawings of 
implified type 

In the fall of 1952 our Buffalo Engi 
prepared detailed and assembly drawings on two simila 
pieces of equipment. Set "A" was prepared under what 
we would consider normal drafting 

B" was prepared using simplified di 

B" contained twenty 
drawings than “A,” ve repared i per les 
time 

(hese drawings were then rek ir Buffalo Manu 
facturing Department and were used by them over 
period of two years. In August of general discus 
ion on this subject was held with the personnel of this 


department in an effort to determi | litv of our 


simplified practice Ihe 


summarized as follow 

l. Inspection Departmei 
ic attributed to misinterpretatio 
simplified type.’ 

2. Planning Department no difficulti On the 
contrary our people find fat s need to go back to the 
engineering department for wri fic of the drawings.” 

[he Production Gi 
\. Their training problem be implifed on 


where the ni tv px iwing d 





than commands. For example, we state, “Avoid the usc 
of arrowheads,” “Avoid the use of hand lettering,” “Avoid 
the use of dotted that do add clarification.” 


We feel that industry does a great deal more harm than 


lines not 


good in setting down ironclad rules how drawings 


on 
should be made. We pay our designers and detailers well 
and expect that their intelligence, education and experience 
will dictate the proper amount of simplification to be used 
in any specific casc 

feel that th 


standard 


self 
consider to lx 
student 


Simplified drafting is a supplement and not a 


Many people in industry, including my 


schools must teach what we 


drafting practices before a taught simplified 
practices 


replacement for present day practices 


EDITOR’S NOTI As this abstract of 


paper indicates, his position is based on 


Mr. Bergen 
extensive 


I'he com 


expe 
rience with a carefully developed procedure 
the American Societv of 
the full text of two 
American Machine and 
drafting 


ond cle 5 


plete paper as presented before 
Educators 
current 
The frst 


is used for 


Engineering included 


standards in use by 


Foundry one covers conventional 


practices a number of vears: the se 


cribes the simplified practice referred to in his paper 

A thirty-six page booklet entitled, ‘Simplified Drafting,” 
by Jay H. Bergen will be sent free, on letterhead request 
to interested readers. Requests should be addressed to 
Jay H. Bergen, Standards Administrator, General Engi 
neering Laboratories, American Machine & |] Co., 


Fawcett Building, Greenwich, 


! 
oundn 
Conn 


What Is Your Experience? 


Have you had an opportunity to get a direct 
measure of production savings (or losses) from the 
use of simplified drafting practices? Would 
like to share those experiences with other readers? 


you 


Tell us about the circumstances leading to the 
use of the simplified system, what the major areas 
of simplification were, what type of components 
were designed? Have made any changes in 
your simplified system as a result of your experi 
ence’ 


vou 


Include one or two typical examples of 
"before and after" drawings of parts not too large 
for ready reproduction 

Address your comment to Editor, Product Engi 
neering, 330 West 42nd St., New York N. Y 
Published contributions will be paid for at regular 
author rates 
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SPECIAL-PURPOSE MATERIALS 


IN A EDITORIAI 
during recent months the following arti 
les have brought basic design data on 
variety of special-purpose materials 

Constant Modulus Alloy for Elastic 
Elements, in this issue, page 135; m« 
ical properties and design 
hardenable metal alloy 

Plastic Springs, June 1956 page 183; 
torsional elastic properties of resin with 
glass reinforcement 

Manganese Copper High-Damping 
loys, May 1956 page 135; properties 


CONTINUIN( PROGRAM ipplications 


Plastic-Bound 
page ] 82; 
rties that can be 


Fabricating 
] Oss 


han 
fora De 
heat 


stresses ember page 
treating pe 
crties and a 
ibility 

Alloy 
136; 


haracter 


Al- 


and 


new 
11 d 


2UZ 


for allovs 
trength and high damping 
Magnets, 
1 material with 

molded like 
Ultra-High-Strength 


ihcation 
heck list 


Plating, Sept 
ombinations of 


From Argentina 


lo the Editor 

Ihe letter of Mr. O'Neill 
1955 page 449) prompts me to write about that much 
debated subject of Simplified Drafting. 

First, there are 
Simplified Drafting. By 
drawing department compared with the alleged losses 
opponents of Simplified Drafting) 


in the shop due to more difficult interpretation 


ind your answer (November 


no over-all records on the savings of 
this I mean the savings in the 
in the opinion of the 
Moreover, I do not remember having read the opinions 
on this subject but only of people who 


difficulties in the But they 


not sh yp peopl themsel 


of shop manag 


iv there may bc sh p. were 
In my opinion you should conduct a survey on the 
ibject factories that apply Simplified Drafting 

| have in your survey about users’ complaints on 


What U Want in Machine Tool 


1955 n my opinion some definite 


imong 


mind 
machine tools 
Control," Sept 
Opinions can only from people who are in a 
the over-all effects of Simplified 
Those the heads of shop and drawing 

I have found that of the 


one did not like Simplified Drafting on the grounds ot 


come 
position to evaluate 
Drafting 


department 


ib V€ 


two foremen herc 


But questioned if he had difficulty in inte: 
K. JANSKY 
PR.BS.AS Argentina 


ippearance 
said there was nonc 


Tact 369, Tigr 


pretation he 


EARLIER COMMENT The artick 
Should Be Standardized," bv H. H 
page 162, listed the 


lished up to that 
have 


“Drafting Practices 
Ash, in August 1955 
irticles and readers’ comments pub 
Additional 
that ippeared since then include 

On Drafting Practice,” bv G. E. Rowbotham, 

1955, page 320, cautions against carrying simplification 

too far 
Drafting Research,’ 
page 316, sugg 


time comments from 
r T rs 


August 


M. O. Young 


saving procedure in 


September 1955 


pre paring 


ests a time 


to draw 
Simplified Concept Misunderstood,” by W. H 

October 

education in use of simplified drawing 
“Drafting Procedures by E..] 

5 t49 


its effect on the user 


Bu 


hanan, 1955 page 314, emphasizes need for 


O'Neill, 
Mr 


November 
Ash's article, 


1955 pag in commenting on 


que shion 


opper-tin allov with high deposition rate 

Metallized Plastic Films, August 1955 

page 182; types of films and coatings, 

ombining high properties and uses for films coated by vac 
ipacity um deposition 

April 195( Clad Metals, June 

o V prop t types ot 


functions 


1955 


composite 


page 162; fif 
Aln materials; design 
i plastic 
Steel, 
170; machining and ruary | 
physical prop trength and corrosion resistance 
peated heating vcles in 
ib 1200 I 

And many other 


ind 


in ind applic ations 
Heat Resistant Cast High 


pagi 163, includes 


Alloys, Feb 
data 
under r 
atmospheres 


on 


for evaluating appli 


mber 19 pa articles in earlier issues, 


develop 
] 


ignificant 


properti I ting n 


ipplications for in structural and clastic materia 
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TECH 


Automatic 
Miller Has 
Simplified 
Programming 


Another phase of push-button machin- 
ing was unveiled recently in th 
of a numerical control d 
operating complex ma hine 
digital data that at 
computed and re 
tapé l'he devici 
matic,” and was 
Electronic Control S 
Westwood Blvd | 
Calif 

[he system consist 
pal units: a planning d 
part of which is a high speed decim 
computer and tape recorder, and a ma 
chine control unit which controls th 
operation of the machine tool from 
the data on the tape 

Before the machining operation 
the dimensions of the finished 
were fed into the planning 
through a kevboard similar to that 
of an adding machine Mter each 
dimension was entered, the data was 
computed and the numerical data 
converted into pulse form on th 
magnetic tape 

\ feature of the Digimatic is its 
ibility to compute and record the 
proper instructions for milling tru 
curves. For example: to mill a semi 
circle 8 in. in dia into an aluminum 
plate, either the straight line travel 
or the circular travel was prog! immed 
on the existing equipment. A two 
position switch can be turned to 
ther straight or circular line 
to the position where th 
starts the semi-circular cut, the math 
matical data of the coordinates of th 
starting point are fed in. Next, th 
straight line travel of the milling head 
is programmed. ‘his is tl 
the distance of the cutter 
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DIMENSIONS OF A PART are entered into the planning desk 


at left) interpolates information 


magnetic tape (center, under desk) 


the units of the planning desk 


into 
Cabinet 


pulse signals which 


are 


rect »rded 


NICAL NEWS 


Computer (cabinet 


on the 


at right contains power supply for all 


ALUMINUM WORKPIECE, just cut, has a large semi-circle, with the ends connected 


by two straight lines forming 
Ci 


cut inside the semi-circle 


miller is about $50,000 


st 


160 
ot 


deg angle. 


the 


complete 


A small circle was programmed and 


automating 


device 


ot 


this 


vertical 





TECHNICAL NEWS 


work and the depth of the desired cut 
l'o this point he had programmed t 
straight lines 

Having 


point of the cut, the coordinates of 


established the starting 


the center of the circle are fed in to 
establish thc Then 
the coordinates of the end point of 
the cut are fed in. Then, the cutter 


raised from the work b vit 


radius of the cut 


hin 


] l 


straight line (vertical travel) and an 


other straight line is programmed to 


get the milling head to the side of 
the work piece. 

within 0.00] 
in., but it is reported that finer toler 
Maximum travel 


Present accuracies ar¢ 


mces are pos bk 


Briefs .... 


Now operating at McDonnell Aircraft 
Corp., St. Louis, Mo., is a facility for 
full SC i 


components 


structural t 


sting 


under heat 


encountered 

\ missik 

ft in dia can 

1000 F, and 


it temper 


up to 
itures up to 1500 
example: a hypersonic missile flying 
at 90,000 ft at 5300 mph is subjected 
to a temperature of about 1500 F. Th 
method of 


he iting decided 
1 radiant 


upon 


heat svstem using 


reflectors Ih 
flexibilit 


quartz 
lamps ind. heat 
method allows wide 
High altitude television for jet 
craft re 


nounced by 


been 
Philad 
Air Force. The new 
svstem will provide 
control points 


Onnalssance has 

Philco Corp., 
phia, Pa., for th 
irborn¢ 'roun 
with pictures of tro 
movements or terrain, and it is px 

ble to transmit a TV picture from ne 
ground level as well as from the strat 


sphere, beyond antiaircraft fire. Th 


system is compact enough to be 
ried in a single-seat aircraft. Ther 
no problem in getting a clear pictu 
from a plane traveling at supersoni 
speeds 


A vibrationless hammer 


pneumatic 


principle has been announced bv th« 


| 
Armour Res 


Ilinois 


Foundation of the 
Institute of 
16, ] Bas 


i h 
Technology, 


concept is th 


X and Y 
In the 
max travel speed 

Control 
savs that it can furnish equip 


work piece along th« 


15 in. per min verti 


/ IXIS th 
ili pel 


Systems 


min Electronic 


ment to automate most existing mill 


ing machines, contouring lathes pri 

filers, cam millers, or boring mill 
Because of the machine's sim 

IC id 


iny machinist who can 


$ 


print could easily learn to pro 


the operation of the device. Sin 


preparation ot 


a recorded tape ot 

structions is required only when a new 

part is to be produced, one planning 
could serve fn more ma 


ontrol unit 


recoil systems for high 
for the 


tion to the problem was 


military 


weapons 
I 


putting a pneumati 


ind the 


spring 
the handk main ma 
l'he mass of th 
ibsorbs the vibrati I] 
neriti 


instrument main 


1 
hammer Mms usua 


A self-locking cable grip whicl 
ghter the greater the load, 


will hol 
trand mati 
hold the full listed 


strength of anı 


Of wire rope ol 

ind. will 

brcaking 

A test pull on a å in. wire rope will 

brake at 33,750 Ib without the 
Called the Maxlox 


I px on both id S equalh 


wire rope 


cabk 
slipping clamp 
it grips th« 
ind holds the 
ment. Easy to use, th 


bent or bolted in anv wav, and 


wire rope in axial align 


rope 1 


re-used many times. The grip 
matically follows the diameter 
tion of the cable as it str 

will not destrov the rop 

ontinu d Uus l'or further informa 
tion write the designer, Maxwell West 
Hotel McAlpin, Herald Square, New 
York, N. Y 


Present cost of material f ! 

motive 160 hp gas turbine engine run 
ibout $97.20: After the machinin 
the rest of the ove 


price IS Ul 


processes, and 
head, the 
per horsepower, ording to a Ford 
Motor Co pokesman While thi 


for 1 th 


round $4.00 


is too high 
reasons to belie. 


ught 


down 


Research ilso 
it this point that the gas 
synthetic 


$1.00 per horsepower 
indicates 
turbine will not 


lubric iting il 


require d 
ind that it will use a 


l l 
vular Crude, 


ibout one quart ever 


10.000 miles. Progress also has been 
iluminum-iron 
ind that alumi 


IWI l'his 


lite ductile 


mad I C Of 


parts 


According to a recent issue of Magne- 
sium, a magazine published by Brooks 
& Perkins, magnesium 


facturers, Mr. P« 


manu 
it the 
its scarcity rat 


ircity 


parts 


TKINS 1S ngr 


number is 
numbe with the 
titanium, and 

uide designers in specify 
The jower the 


ce th nat il 


number 

Alumi 
opper ) ind steel 
that 


Very Scarce In 


rub is magnesium 1 
iddition 
stating 


present exceed 


that magnesium production 
consumption b 
pound innuallv, Mr 
kins stated that the U.S. is not 


l l 
ndent on forcig 1] T ror it 


1} 
I- million 


n um 


Science Teacher Shortage 
The Air Force Has a 
Solution 

General 
| OT ( hief ot 


thing 


hortaeg« of 


Nathan F. Twining, Au 
Staff said that 
should b ibout — the 


som 
don 
cience teachers, parti 
s hool level 
hnicalh 


the na 


on the secondary 


inadequate number of te 


Within tl 
thousands of 
uined men in such fields 


general cience, Ol 


there are 


ematu b 
hese men ar tationc« 
he count 
hool Iré 
hers, or have 
this would be a 
for both the 
think 

' 


end a c! il shortag« Just 


hort 


none at all 


either 


voluntary 
school and our 
it 1 one wav to 


is the Air 


in temporarily to 


men, but we 


Force has stepped 
ud 1n t r emergencies, we are now 


H g our help in this one 
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Small Business 
Doing Well 


Based on the Federal 
sion 


l'rade Commis- 
Securities and. Exchange. Com 
Report for Manu 
Corporations, 
United Stat 
quite well, according t 
port from the Chamber of ( 
that 


mission Quarterh 
busi 


1] 
mati 


facturing 


nesses in the 


l'he report show 
vear, corporations with 


than $2 hown the 


50.000 have 
est increase 
Profit margins for this group 
than 1954 


with 


im proht margins 
classes 
were 57.1 per ent higher 
levels. Thi 


1g InCreas or manutacturin 


compares 
mpar 


porations of al cs of ZU per cent 
Also, prohts p dollar of sales for 
orporations from $250,000 to $1,000 
000 im assets ha | 
the verag 
though not as fast 
the smallest group 
Ihe Chamber of ( 
states that whik 
1950, th« 


Oni 
business failur 


risen since number 


Perhaps the smallest television camera 
| Id. th ture unit has 


n ind l 


incorporations in the 


shows a greater increas | 

Chambe 
asks, “If the pessımıstıc reports ibout 
ould so 


spring up? 


igainst 24 per cent. The 


looking f 


small business were true, how 
Kf boiler 


tubes 


manv new businesses 


equipped with 


a s lube 
Railroad Cars Become 


Wind Tunnel 


Railroad oil tank cars, 
scheduled to go ; r the Vacuum Degassing Reclaims 
World Wat prog Scrap Titanium 


have been joined togeth 

of Michigan, 

1 wind tunn 
work. After the 


structure has bee 


University l'itanium that had been scrapped bi 
sulting unit is | 


perimental 


one behind the 

tank of | f High \ 
\fter the test. 0j Hingham, Ma 

set up in a wind tunnel, air i í n ufacturet f jet engines and ait 


\t th 


3 000 c f 
Coming from 
from the tank ncluded finished and 
ur is stored in 


When the vacuum 


rele ised 


r rings, blades 
been pull 
tank 


to the vacuum tank giving a velox 


trom toragc 


HE 1S 


ties in the 750 to material 
Another 


pressurized air into th« 


mgema 
} 


3000 mph range 


project will be to releas een learned 


nverted tank 
lociti« of t ] } ni redi 


i 


cars to get wind vé 
times the speed of sound 
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Miniature TV Camera 


hvdrogen embrittlemet 21. 


Lubes 


60 mm in dia 1 pected 


c 
rings on thi 


Inspects Boiler 


OVE 
l VC 


keep 


f the tube 


to draw the 

At the 

IS €n 

manufac 
W 


imping from  60,UUl 


fore the degas 


g ing t 
psi afterwards. The 
vary from sever 
temperature 
E 
Lhe vertical, el 
naces have an 80 kva 
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hour 


hrom un 


Nr 
juslv been vacuum treated either 


in the melting or solid stag possible 


by treating at temperatures ranging be 
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TECHNICAL NEWS 


Seen and Heard at the Design Engineering Show 


Those visiting the exhibits spent much time there—those 
attending the 
exhibitors 


conferences found them interesting-the 
($$$)—the Design Div., of 
ASME, was surprised and pleased at the large conference 
turnout—and the staff members of Product Engineering 
ire looking forward to an equally successful, but larger 


were very happy 


show next yea! 


13,000 pe yple 


visited Convention Hall to see the 
180 exhibitors. And the 
, of ASME, says that the total registration for 
1250. Total 


500, and one session had an 


Over 
many products displayed by 
Design Dn 


the conference exceeded attendance at any 


one session was never under 
estimated 1000 

As for plans already have been made, and 
the Second Design Engineering Show will be held in the 
New York Colliseum from May 20-23. 
which again will be handled by the 


ASME, will be held in 


the Colliseum has no room large enough to accommodate 


next vear, 


The conferences, 
Design Div., of 
one of the local hotels, since 


groups of the size that attended the recent conferences. 


“We have 


Some of the comments of exhibitors follow 


Ld 
EQUIPMENT, developed by the 
, of General Motors, which uses sound 
The method is completely auto- 
matic and can be applied to production lines. Here a uni- 
The machine has four 
From the loading station the 
part is taken to the ringing station where a steel ball on the 
end of a rod is pneumatically actuated and strikes the cast- 
ing. The resulting vibration is picked up by a dynamic-type 


microphone having special focal The vibration 
is then sent through a pre-amplifier, a limiting amplifier, 


and into two discriminators which channel the frequency 
into the proper range 
“good casting” 


REPRODUCTION OIF 
Central Foundry Div 
waves to inspect Castings 


being tested 


work stations 90 deg apart. 


versal joint yoke is 


properties. 


If the vibration frequency is in the 


range, a latch relay permits it to be passed 
on to be spray painted, and dropped into the appropriate 


hopper. If not, the casting is dropped into the reject hopper. 


exhibited at numerous shows, and have found that the 
attendance and response at this show far exceeds that of 
any other in which we have participated,” PIC Design 
Corp.—“First day’s inquiries exceeded that of any other 
at which we exhibited. Best caliber of men 
assembled at a show,” Gear Co., Inc.—‘“We 
can't get over the quality of the attendance. Many people 
we've never been able to sce came into the booth to learn 
Franklin Dales Co.—‘Five 
we've ever been in. We've 
been looking for a show like this for years. Never have 
we had the opportunity to speak to so many high level 
design people in such a short period of time. We are 
looking forward to next Reliance Diy 
Eaton Mfg. Co.—‘“‘A very heavy concentration of just the 
people we must reach,” ‘Tinnerman Products, Inc.—‘“This 
is definitely our Merkle Korff Gear Co.—““This 
show was our first opportunity to contact the engineer face 


show evel 


Dynamic 


more about our product," 


times better than any show 


year’s show,” 


show," 


to-face. If you have a product he can use, he storms your 
booth for facts," International Packings Corp.—“One of the 


best shows we've been in," Weatherhead Co 


< 

FORMING REINFORCED PLASTIC PARTS is no longer 
done by the “lay-up” method, whereby the reinforcing mate 
rial is laid in the die and resin poured over it. The dish- 
shaped object being displayed at left was formed from a 
piece of duPont’s reinforced plastic like that held 
directly beside it. The 4 in. sheet is lucite reinforced with 
Orlon acrylic fiber batting which stretches as the plastic part 
is being formed. At present, in duPont's test 
10 in. across and 5 in. deep have been vacuum formed. The 
sheet has: a tensile strength of from 6-8000 psi; a flexural 
modulus of 500,000-600,000 psi, compared to 400,000 psi 
for straight lucite, and 100,000 psi for polyethylene and 
tested to 2} ft-lb in the impect test, as opposed to 4 ft-lb 
for lucite. When the sheet is vacuum formed, a preheating 
of 320 F for 5 min is necessary. DuPont predicts faster and 
easier production of parts with this method. 


sheet 


stage, parts 


pv" 
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IHE M.D. (MECHANICAL DIFFERENTIAL) variable ACCURATE PRIVE 
speed transmission with an unlimited speed ratio, Maximum 

to zero, was shown by the Speed Control Div., of the Fair 

child Engine and Airplane Corp., St. Augustine, Florida 

Using a Link-Belt P.I.V. transmission, variable in speed from 

| to twice its input speed, one input to a bevel gear differen- 
tial is driven at constant speed, with the second member of 
the differential being connected to the variable speed output 
shaft. The third member of the differential becomes the new 
variable speed output which will operate at any speed between 
maximum and zero depending upon the setting of the P.I.V 
Capacities range from 1 to 20 hp, and units are 90 per cent 
efficient 


< 
4 POORLY AIMED CAMERA lopped off the top of this 


i 
exhibitor's head, but still showed his product—a section of 
honeycomb extruded Buna-N rubber. Made by the Multiple 
Extrusions, Inc., Winona, Minn., the technique was developed 
initially for resilient cores in journal box lubricators. How 
ever, it can be used on any extrudable metal and plastic 
In addition, the process is automatic and continuous, and in 
almost any size and shape. Interest at the booth ran better 
than 5 to 1 in favor of aluminum multiple extrusions, with 
the end use for the most part being for heat exchangers or 
structural purposes For rubber, a considered use is cushion 


and mattresses and for plastics translucent ceilings 


pRE-PLATED ano PRE 


» > 
PRODUCTS USING THE Nickeloid prefinished metal are 
displayed at the booth of the American Nickeloid Co., Peru, 
Ill. The metals are available in the basic materials of steel, 
zinc, copper, brass and aluminum. On these five is a surface 
treatment of nickel or chrome. Steel and zinc also are avail- 
able with a brass, copper, gold bond, or a tint metal surface. 
Available in sheets, strips, or coils, all of the metals are 
prefinished on either one or both sides. The metals have a 
strippable protective coating which permits it to be drawn, 
bent, blanked and formed without damage to the finish. The 
chrome coated steel sheet has a max gage of 0.062 in, and is 
good for intermittent service up to 1000 I 


* 


A packed house of about 700 people were on hand to hear 
the panel discussion on "How to Get and Train Design 
Engineers." Speakers were: Chester Linsky, Asst. Prof. 
Dept. of Industrial Engrg. of Pennsylvania State University, 
A. A. Johnson, Mgr. of Engrg., Switchgear Div. of Westing 
house Electric Corp., and Bernard. Covner, Asst. Vice-Pres., 
Dunlap and Associates, Stamford, Conn. An interesting dis 
cussion followed from members of the audience. Additional 
comments by Professor Linsky on How Not to Recruit Engi 
neering Graduates are set forth in an exclusive interview in 


this issue's Perspective's. 
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TECHNICAL NEWS 


Change-Making 


Machine Handles 


Paper Currency 


Present<lay automatic vending ma- 
chines are limited to products costing 
ibout fifty cent If the price is 
greater, it requires the feeding of 
numerous quarters or other coins to 
make up the total amount. The solu 


tion to this problem is a vending ma 


hine that will iccept paper mon 
ind the Nomoscope shown here does 
ust that 

Designed by the Nomoscop¢ Co 


Broadway, New York 18. N. Y 


operation. of the device is ! 
n a double oscillatory motion im 
pressed upon an image of the paper 


currency to be examined. This image 


which is a real optical image pi 


duced bv a lens, falls onto a geomet 


pattern l'he characteristics of th COMPLETE AUTOMATIC CHANGE-MAKING DEVICE is à small, portable unit 
ulting light fluctuations can | Dollar bill is inserted into slot at left, center, and change in coins is returned through 


} & el ) f g , ar , 1 
brought out and distinguished when slot at lower right. Directions for inserting the bill are on top of ur it. 


the light output is put through th 


' 


ne H MIT 


ul 
photograpl reproductio1 When bil! is in place, 


— 


depress plunger fo operate — 


used 
Ihe imag picked up from the 


paper varies with the denomination of 
the bill: therefor is this machine 
es only with one dollar bill 
hives, tens, et il jecte Likewise 
ounterfeit bills are also rejected 
Ihe circuit performs the discrim 
inating functions. A phototulx rí 
; the light output, whose supph 
voltage is controlled bv à regulator 
ircuit which compensates for lin 
voltage and background illumination 
changes The phototulx output 


VIEW SHOWS ELEMENTS of 

change-making machine. Under the 

mirror is the two-way oscillating cam 

The bill, green side up, is inserted all 

the way in the slot. After the operat- r oscillating 
ing plunger is depressed, the chain » | mirror 
drive draws bill into container inside, 

and change is refunded in the slot on 

the opposite side (see above). En 

tire circuitry arrangement, using 


E a Phototube — 
printed circuit, is on opposite side 
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IN 
ot 


by 


THI 'roduces 


the 


90 deg, 


lens 


OPTICAI 


illuminated 


ARRANGEMENT, 
dollar bill A 
and gives the required motions to the image 


arrangement 


mirror placed in the 


directions, at different rates, by a cam 


mplihed in tw ti 


LT 


fied with 


of 


ti 


output one chann 


l ne constant, 


tified í utput 
| 


he oth 


ryt 


MIT 


| 
i tinal 


ħiter 


t 
stage 


optical 


Nat 
the 


\nt 


pre SIUC 


manager 
the 
rf 


the 


ocked 


an enlarged image a part 


path deflects light 


Ihe mirror is r in two 


FTC Backs Up W ater 
Conditioner Manufacturer 


[rade Commission Hear 


4A Federal 


ing Examiner 


[ | [ 


n 





Fluid Power Association 


Broadens Its Activities 





As reported at the annual mecting of 
the 


i 


organization, 


\S \ Stan 


YW pre [ 
pn 


umat 
lo design 


nificant and ms. data 
ented at l m 

sociation at White S 
May 
Board 


Kudlaty, 


Board, 


In po 
1 


innu t 
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Compara 
the 


502 ! 
28-30. was that sex 
It preset: 
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int 


g and 
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was 
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TECHNICAL NEWS 


IHE NEWS IN PICTURES 


THE ENGINE IS IN THE NOSE OF THE FUSELAGE of 
the new CH-1A Helicopter built by the Cessna Aircraft Co., 
Wichita, Kansas. A four-place craft with an engine deliver 
ing 260 hp to the transmission, it has a cruising speed of 
100-120 mph with a useful load of 1000 pounds. Rate of 
climb with max gross weight (3000 Ib) is 1000 ft/minute 


The eng 


ine has been mounted horizontally in the nose 
simplify installation and servicing, and to eliminate the spe- 


to 


cial lubrication and induction systems required on vertically 


mounted 


formed 


cowling is of aluminum 


engines, according to Cessna. Nose section is 


fiberglass, 


of 


and the removable wrap-around engine 


FLAME MACHINING TEETH in 
large sprockets and gears is speeded 
up by this new automatic process de- 
veloped by the Seaman-Andwall Corp., 
305 North 25th St., Milwaukee 1, Wis 
consin. The process consists of a fast- 
cutting torch moving on machined 
ways, guided by a special cam for con- 
trol of tooth shapes, sizes and spacings 
through a  pantagraph mechanism 
Tolerances are +0.007 in. on smaller 
sprockets to +0.015 in. on larger 
sprockets. Parts with diameters up to 
100 in. and thicknesses up to 3 in. 
can be handled. Particularly adaptable 
to large gears and sprockets, Seaman- 
Andwall claim that cost savings in- 
crease in almost direct proportion to 
the size of the part. The part shown 
was produced in one operation in 30 
min by flame machining, eliminating 
boring and machining, compared to 
1 hr and 7 min of machining time 
after boring the inside of the ring. 


Rear seats are removable for cargo 
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QUICK CHECK OF A suspension sys- 
tem at the General Motors Proving 
Ground is possible with this television 
camera mounted on the bumper. The 
picture is transmitted to a 14 in. 
monitoring screen in the rear seat, or 
to a screen in the laboratory. The 
mobile system was developed in con- 
junction with General Precision Lab., 
Pleasantville, N. Y. Besides testing 
suspension systems, the device has been 
used for observing tire roll when 
going around a corner. Mounted un- 
der the hood, it sees engine rock, fan 
blade bending, or action of throttle 
and choke controls. The television 
camera can be used with a strobe light. 


OPERATING ON standard 115 v current, this pint-sized 
electro-hydraulic shaker can apply a force of 55 G's to parts 
weighing 1000 pounds. The device was developed at North 
rop Aircraft, Inc, Hawthorne, Calif, principally to test 
airframe sections holding electronic equipment used in the 
Snark intercontinental guided missile. One advantage of the 
unit is that unlike a magnetic shaker, the hydraulic system 
has no effect upon sensitive electronic components. Also, it 
can operate in either a vertical or horizontal position. The 
prime mover of the shaker is a vibration exciter composed of 
the hydraulic system and a special 2-stage electro-hydraulic 
servo valve designed by Bertea Products Co., Pasadena, Calif 
Impulses transmitted to the valve's pilot spool are sent to the 
main spool which controls the movements of the piston rod 
shaking the specimen. Hydraulic pressure is built up to 
3000 psi before the unit is put into operation. The frequency 
rang is from 5 to 600 cps with a 1 in. stroke. 


Product Engineering 


ORIGINALLY DEVELOPED to control the starting, stop- 
ping and interlocking of motion, time, sequence and recycling 
of press auxiliary equipment, this nine-point mechanical 
rotary limit switch is said to be so simple in opera 
tion that it can be used to automate a variety of machine 


operations. The switch can operate at various speeds, but 
is said to be particularly useful for the control of rapid 
operations. Each of the nine control stations on the face can 
be independently set through the complete range of 0 to 360 


degrees. The individual switches are thrown on and off by a 
single rotating helical cam. Each switch is independent of the 
others, but if necessary, they could be set to make or break at 
the same time. Each station can be pre-set to within 1 deg, 
and the final micro-adjustment reduces this error to less than 
| deg of arc. "Ganging" several 9-station switches on a single 
drive will offer any number of separate, controlled operating 
steps. A 4-station switch for simple applications is also 
available from E. W. Bliss Co., Canton 10, Ohio 
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VE Gi opos F- 


"m —r Fuel .B/ 


Main 


T E 


E um 


^ 
Technica 


| Service Section 


Cenfer 


— ~ 
o — 


hoeyr Ji 
d 


Engineering 


Pri Akt 
Development 


Research Statf 


$100,000,000 Worth of Research Center 


A bird’s-eye view of General Motors 
Corporation’s new Technical Center 
just outside Detroit. Occupying 330 
[ech Center has 25 build- 
ings ranging from gatehouses to large 
laboratories, office and shop buildings. 
The 4000 people working there con 
sist of engineers, researchers, stylists, 


acres, th« 


designers, mechanics, and machinists 

Actually, the central staff operations 
at the Center are organized along four 
Research, directed 

Hafstad; (2) En 
under Charles A 
Styling, under Harley J 
Earl; and (4) Process Developing, di 
rected by John J. 

Research has 11 departments: engi 


general lines: (1) 

by Dr. Lawrence R 
Staff, 
Chayne; (3) 


gineering 


Cronin. 


neering mechanics; metallurgical engi 


neering; automotive engines and 


garage; mechanical development; spe 


turbines; fuels and 


cial problems; gas 


Inbricants; electro-chemistry; chemis 


try; physics and instrumentation; and 


212 


Research is the 
largest of the four major staff groups. 


industrial hygiene 
Engineering Staff works on forward 
coordinates 
the product programs of divisions 


engineering polic ies and 


Engineering Staff also carries out en 
gineering studies and development of 
new products which are beyond the 
basic research stage. In 
all this 
this group supplies engineering sen 
and GM 
sion. The development phase is con 
ducted by 


iddition to 


new product development, 


ices facilities to any divi 


four specialized groups 


power; transmission; vehicles; and 
structures and suspension. 

Styling provides drawings that arc 
the basis for engineering. Tht Staff's 
ictivities only automotive 


ind truck design, but household ap 


cover not 


pliances, earth movers, railway train 
and other non-automo 
Stvling's 


ahead of a 


locomotives, 


tive. products timetable i: 


ibout two vears current 


model, 18 months ahead of the as 
ahead of 


production engineers, and 6 months 


semblv line, 12 months 


ahead of Styling's fabricating shops. 


[he Process Development section 
is the newest 
field not 
unit—the 


and covers a 
other staff 
manufacturing zone which 


requires special engineering and re- 


group, 
touched by any 


search techniques of its own. Like 
Engineering Staff and Research, its 
facilities are available to all GM divi 
The 


ments in electronics, metallurgy, chem 


sions. section studies develop 
istry, physics to see how they can be 
ipplied to methods. 


l'he group conducts tests on products 


manufacturing 


of interest to all divisions. 

[he Chevrolet Enginecring build 
ing (upper right) is not considered 
part of the Tech Center. Not shown 
Fisher Body Central Engi 
neering and General Administration, 
ind. GM's Photographic group. 


there are 
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COMING EVENTS 


AUGUST 21-24 


Western Electronic Show and Con- 
vention (Wescon), Pan Pacific Audi 
torium, Angeles, Calif. Spon 
West Coast Electronic 
Association, and the Los An 
San Sections of 

700 exhibitors will be in 
tent facili 
hnical s 


Los 
sored by the 
Mfrs 
di les ind 

IRE. Over 
the auditorium 
tics. ‘The 


s1ons has 


l'rancisco 


ind. other 
number of t 
been cre ised OVCT last 


vear. To be held prior to the opening 
day ot Wescon will be l 
the National 


Cn scheduled For thi 


meeting of 
Conter 
ind 2lst 
held COVCI 


in that field 


l'elemetering 
20th 
l'echnical sessions will be 


ing new development 


AUGUST 27-29 


Association for Computing Machin- 
ery, University of ( West 
wood Campus, Los Angeles, Calif 
l'or information write: G. W. King 
Olympic Station, Beverl 


ilifornia. 


Box 3251, 


Hills, Calif 


SEPTEMBER 10-12 
Fall Meeting, ASME, 
tan Hotel, Denver, Colo 


SEPTEMBER 10-15 


Investment Casting Institute, Uni 
versity of Michigan, Ann Arbor 
Mich. A six-day course in investment 
casting will provide members of th« 
Institute with the latest 
data. Much of the information was 
developed through ICI technical con 
Because of the laboraton 
experiments which are to be part of 
limited 


Institut 


technical 


mittees. 


the course, registrations ar 
to 40 from the 
member companies 


pe rsons 


SEPTEMBER 17-21 


llth Annual Instrument-Automa- 
tion Conference and Exhibit, New 
York Coliseum, New York Citv. Clin 
ics, workshops and technical session 
throughout tho 


Information on cx 


will be 
weck 


hibit space 


conducted 
program 


can be obtained from 


Fred J. Tabery, Exhibit Mer.. 
West 57th St.. New York. N. Y iid 
on the educational program from thi 
Instrument Societ 
1319 Alleghenv Ave., 


national offic 
Pittsburgh, Pa 
Engineering 
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SEPTEMBER 24-28 

1956 Trade Fair of the 
dustry, Navy Pier, Chicago, Ill 

of the Fair is the Atomic 
trial Forum, and the Fair is b 
with the Foru 
nual conference on 
for the atomi 


iew will be 


Atomic In- 
Spon 
Indus 


in conjunction 
man: 
technolog 
1 wide 
ind services related 
tn its major 
lary equipment ind m 
For further informati 
rade Fan Dept Atom 
Forum, 260 Madison 


16, N. Y 


OCTOBER 1-3 


12th National 
Conference, Hotel Sherman 
m. M 


ind 235 


Electronics 
Chicago 
than 100 technical paper 


Annual 


commercial exhibits will bx 


this 


development 


featured at 

irch 
tion. The conferenc 
the AIEE, IRE, Mini 
£ Tiknois. end Noti 


$ 


forum on electroni 


OCTOBER 3-5 


Fifth Annual Meeting of the Stand- 
ards Engineers Society, Hotel Willard 
Washington, D. € I heme will 

Standards—Guid for Tom 
Sessions are. scheduled on 

on in the chemical industr 
itomic energy 
standards in th 
engineering and st 

I s ot 

tion, and screw thread standardization 
from the 


turcr 


ind the 
trends of 
cativc 


engine standardiza 


viewpoint of the manufa 


OCTOBER 4-5 


Annual Convention of the Magne- 
( hi igo, 


sium Association, The Drak« 
Ill. The meeting provides a platform 
from which current developments in 
magnesium use are presented and dis 
cussed bv those 


their production program 


1 


using the metal in 


OCTOBER 8-10 

ASME Lubrication Conference, 
Chalafonte-Haddon Hall Hot Atlan 
tic City, N. J 


OCTOBER 15-17 


National Association 
Engineers, Drake Hotel, Philade 


of Corrosion 


Iphia 


Pa. Symposia on protect 
metals and alloys, cerm 
tics, and the use of statisti 
echnical 


be held on the 


ommittec 


| 5th 


OCTOBER 18-19 


1956 National 
dustrial Hydraulics, 
Chicago, Ill 


Conference on In- 
Sherman Hotel 


OCTOBER 28-31 


Semi-annual meeting of the Ameri- 
can Gear Manufacturers Association, 
lhe Edgewater Beach Hotel, Chi 
Hl For further 
John € 


OCTOBER 30-NOVEMBER 1 


Fall Meeting, National Fluid Power 
Association, Hotel Cleveland 
( )hio 


OCTOBER 31—NOVEMBER 1-2 


Societv for Experimental Stress An 
alvsis, Deshlei Iton Hotel, € 


is. O) 


NOVEMBER 26-30 


22nd National Exposition of Power 
and Mechanical 
um, New York 
week will be the 


Engineering, Coli 
City. During th 
76th annual meeting 
the ASME. including ions of 
the Socitev’s Nuclear Engineering D 
[he 5th Annual Atomic Fi 
ergy in Industry conference | 
National Industrial Conf 
ilso will be held that week 


DECEMBER 10-12 


1956 Eastern Joint Computer Con 
ference, Hotel New Y New York 
City The meeting will be int] 
red bv the IRE, AIEI ind 

ciation for Computing M 
Ih theme will b 


I KCT, 





relay plugs 
into 


printed circuits 


«+. and runs up to 120 million 


HELPFUL INFORMATION FOR THE 
TECHNICALLY MINDED... 

Dimensions: Length, 134”; height, 15/4” 
to 134" (depending upon the number of 
contact springs) ; width, 1". 

Operating Voltage: Up to 175 volts, 
dc, only. 

Contact Spring Capacity: Maximum of 
9 springs per pile-up. 

Springs: Con be mode of phosphor- 
bronze, "Bronco'' metal, or other special 
purpose materials, as required. 


operations without attention. 


A new stainless-steel armature 
bearing pin, a new sintered metal 
yoke, a new lubricating system for 
the armature—these features add 
up to 10 times the life of former 
relays. Automatic Electric Printed- 
Circuit Relays meet today’s needs 
in automation, in computers, in 
any applications requiring utmost 
dependability. 


Specially designed plug-in termi- 
nals are an integral part of the 
coil and of the contact springs. 
They make firm, tight, high con- 
ductivity connections with printed 


circuits—and may be permanently 
secured by using any recognized 
soldering technique. 


Besides these features, you get 
efficient magnetic design, perma- 
nently welded contacts, ‘‘stay- 
put" contact springs and many 
other advantages found in all Auto- 
matic Electric relays. Save parts, 
assembly and wiring time by using 
printed circuits—and Automatic 
Electric Printed-Circuit Relays. 
For complete details, write: Auto- 
matic Electric Sales Corporation, 
1033 West Van Buren Street (HAy- 
market 1-4300), Chicago 7, Illinois. 
In Canada: Automatic Electric 
Sales (Canada) Ltd., Toronto. 
Offices in principal cities. 


AUTOMATIC C» ELECTRIC Mes 
Originators of the dial telephone * Pioneers in automatic control Nsvsram 
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PRODUCT ENGINEERING - REFERENCE BOOK SHEET 


Deflections of Cantilever Beams 


With Changing Cross Sections 


BEAMS HAVING TWO CROSS SECTIONS 


ire commonly encountered in design 
of machinery For example, gears 
SOME 


ı shaft 


pulleys, sprockets and cams are 


times mounted on the end of 


is shown in Fig. 1. ‘The extension of 


the shaft can be treated as a cantilever 


of the shaft is ip 


bearing. 


beam if the slope 
proximately zero at the 


Cantilever beam with a concen- 


trated end load is illustrated in Fig 
2 (A); Fig. 4 is 
termining its deflection. For cases 
where load P is located midway 
length A, as shov B), the 
deflection at P can be approximated by 
idding to load P the weight of the 
shaft to the shaded section 


Young's 


1 nomogram for de 


ilong 


nin Fig 


right 
modulus, E, has been as 
10.000.000 Ib/in for alu 
other 


modulus, multiply the deflection ob 


sumed as 
minum. For any material and 
tained in the charts by the ratio 10, 


000,000/E (desired 


Product Engineering — July, 1956 


W. R. LEOPOLD 


Lycoming Divisior f c A 


e P 3 3 I, 5 
Sem PA? + =A) 
3€1, L le J 


Fig.2(A) 


EXAMPLI 


lb, I 

Ib/in.* 

Enter graph in Fig. 4 at 
L./I 6. Follow th 
red line through the 
given values to the de 
flection scale. Read 
ô 0.040 in 


SOLUTION 


Cantilever beam with uniformly dis- 


tributed load is illustrated in Fig 
its defk | 


can be solved by using 
the nomogram in 


lie. 5 


5 


tion g 
Red line 
shows method of obtaining deflection 
f a beam having the following char 
icteristi 

1,/I El S$ in.‘ 

W 3.000 Ib, I 22 in 

| 10,000,000 Ib/in 
where W is total load due to the uni 
formly distributed load 


Deflection is read as 0.051 in. When 


Fig. 2 (B) 


I 10,000,000 ià 
0.051 0.017 
30,000,000 


Deflection can be fi 
othe value or I 
g deflection 
ired P 
l'apered Calli 
mated by two mement 
ilso be solved by us 
For load valves not easil 
ible on the chart: 
both 


by a multiple of ten 


multiply 


load and resulting 


(continued on page 





NOW-FOR IMMEDIATE DELIVERY... 
VERSA CONTROL VALVES 


... ut Quer 10,000 Variations! 


Versa Valves are available in 2-, 3-, 4-, and 5-way types with 
over 20 actuating devices, in sizes from Va" to 1" NP.T., 
and for pressures from partial vacuum to 500 PSIG. 


The entire line of Versa Valves (over 110,000 variations) 
are stocked by authorized Versa distributors, strategically 
located throughout the United States and Canada. 


All Versa Valves are triple pressure and functionally tested 
under water for guaranteed leakproofness . . . actually 
exceed J.|.C. standards 


Write today for the name of your nearest Versa distributor. 
Remember, you can get immediate delivery of these rugged, 


compact control valves to fit your most exacting hydraulic 
or pneumatic requirement. 


Cut-away view of 
VERSA Double Solenoid 
Valve, 4-way type. 


The entire line of 
VERSA Valves is 
a lained i 
VERSA PRODUCTS COMPANY INC. E. naain 
249 SCHOLES STREET KERSA t Folder #14 
BROOKLYN 6, N. Y. | | 
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Deflections of Cantilever Beams With Changing Cross Sections (continued from page 215) 
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what is 
grey 
matter 
worth? 


For the engineer or scientist who 
has enough to make him different, 
grey matter is worth a rewarding 
life of creative achievement in 

a working climate where ideas are 
King...and the benefits measure 
up to the man and his mind. 


For 56 years Firestone has grown 

on grey matter —in Research, 
Development and Production. Now, 
simply, we need additional grey matter 
for such Firestone "'firsts" as the 
“Corporal” surface-to-surface ballistic 
missile. Here are just a few of the 
Engineering activities in which 
Firestone needs more grey matter: 
Electronics Systems 

Mechanical Systems 

Propulsion Components 

Flight Simulation 


Mechanical Structures 
and Dynamics 


Stress Analysis 

Metallurgical Lab 

If you're the man with extra grey 
malter who wants the chance to really 
use it, write us today.We'll put you 
in touch with a Firestone man who 
has your kind of grey matter, too. 


Fireftone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT* MANUFACTURE 


“Find your Future at Firestone’’— Los Ange les * Mont rey 


WRITE: SCIENTIFIC STAFF DIRECTOR. LOS ANGELES 54, CALIF. 
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Deflections of Cantilever Beams With Changing Cross Sections (continued from pa 


ge 217) 


Deflection 8, in 
O O + m -— 
o o o o oO 
o o o o o 
|-— —————— 
| 


10,000 


Load W, /b _ Moment of 


inertial,ia# 
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NEW COMPONENTS 


Hydraulic 
Coupling for 
Fhp Motors 


In this automotive type of fluid 
drive for fhp industrial applications, 
oil is continuously pumped from im 
peller to runner, so that power is 
transmitted through a slipping, fluid 
cushion. Built to develop up to 3 
hp at 1750 rpm continuously, thc 
coupling is available with integral 
V-belt sheave or flexible coupling for 
direct drive. Either type is easily in 
stalled on a stub shaft; operates equally 
well in either direction and in any 
position 

The Model F has 71 in. OD, and 
weighs approximately 2 Ib when filled 
with 12 oz of oil. The device can be 
ipplied to any equipment requiring 
ibsorption of running shocks and tor 
sional vibrations, torque limitation, 
smooth starting or plug reversing, such 
is conveyors, baking ovens, door oper 
ators and cranes. Also used to provide 
uniform tension winding. Fluid Drive 
Engincering Co., 3105 E. Cheltenham 
Pl., Chicago 49, Ill 

For more information 


Circle 1, inside back cover 


Anti-Backlash Gear Assemblies 


Pitch diameters range from 1 to 
2 in., available in 144 or 20 deg pres 
sure angles and in 48, 64, 72, 80, 96 
or 120 pitch. Hubs are stainless steel 
ind manufactured as clamp tvpe and 
solid tvpe. Available bore sizes arc 
0.125, 0.1875 and 0.250 in., with a 
F0.0005 in. tolerance. Face thick 
ness is 4 in 

Gear blanks are 24ST aluminum. 
All blanks are centerless ground to in 
sure maximum parallelism. Gears are 


cut to Class I tolerance; choice of 

Alodine or Anodize finish. Dynamic 

Gear Co., Inc., Amityville, N. Y. 
For more information 


Circle 2, inside back cover 


Flushing Drop Feed Oiler 

l'hese oilers automatically flood or 
fush a bearing with a definite amount 
of oil at the starting period, after 
which oil will feed drop by drop. The 
quantity of oil provided for flushing is 
fixed while drop feeding can be ad 
justed. After the oiler is shut-off it 
will automatically reset itself for the 
next operating period 

This particular unit is solenoid op 
erated. ‘The normally closed solenoid 
valve is usually wired across the linc 
of the driving motor for automatic 
operation, Manual units can also lx 
furnished. Oil-Rite Corp., 2382 Waldo 
Blvd., Manitowoc, Wis 

For more information 


Circle 3, inside back cover 


Barometric Switch 

A new barometric switch which is 
operated by changes in altitude has 
been introduced for general electrical 
control in response to barometric 
changes. Weighing a few ounces and 
scarcelv larger than a golf ball, a h: 
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AND MATERIALS 


SPECIFIED B Y PRODUCT ENGINEERS 


draulically formed, special bronze bel drive dampens speed variation with 
lows with low hvsteresis forms the out affecting performance 

I R] 
heart of the unit, encased in a die-cast, \ll parts are interchangeable in the 


" 


t varving Operating condi 


inodized. aluminum shell. The con neld to mi 
| 


tacts are hermetically sealed and clos tions. Industry standard or custom 

with increase in pressure. ‘The unit is A mountings arc included as integral part 

temperature compensated of the unit’s modern design 
Sensitivity is accurate to within 100 Pickering Governor Co., Inc., 

ft of altitude, with closer calibration Commercial Ave., Palisades Park, N. J 

ind increased sensitivity available on For more information 


special order. The switch rating 1 SEED T, MORIR ea 
3 amp at 24 v, dc, or 2530 v, ac. Clit 
ford Mfg. Co., Waltham, Mass. 


For more information 


Circle 4, inside back cover 


Because of the wide bearing surfaces 
of this rivet it is said to be usable 


» without careful attention to hole siz« 


ON " 
A à C g O 2480 scllevuc C 
Sar A» T Huck Mfg. Co., 2480 I ie Ay 
E Detroit, Mich 


For more information 


Circle 6, inside back cover 


Single-Hole 
Mounting Switch 


The switches have a mounting | 
bushing 2 in. long. ‘This line is avail = - Strain Cycle Counter 
ible in two and three-position types, 
both locking and non-locking. Switch 
craft, Inc., 1328 N. Halsted St., Chi 


cago 22, Ill 


Strain cych 


| ] ] 
different lev 


recording apparatus, which incorp: 
rates a self-balancing strain gage bridg 
For more information 
ervo amplifier and counters to regi 
Circle 5, inside back cover 


ter strain cycles as low as 500 
; Mechanical loading and fatigu 
Blind Rivet Forms ccuring in automotive equipment 


Own Retainer * raft, ships railroad rolling stock 


structures such as buildings 


(he rivet is comprised of di medinm cunc Bs adibt 


iluminum pin with five cutting edg 


ind a hard aluminum sleeve with larg¢ 1 


JI 


ictual operating condition 


itions a_ transistor 

or small washer flange. It is inserted ° . " ; 
i blind hole f he diving Hydraulic Governor sed. Franklin Electroni 

into à bine 1ole from iC driving e - E t St., Bride: port p 

side and a simple tool pulls the pin Rated work of this governor 23 F i 

| or more information 


head through the sleeve, splitting the in.-lb, and rated torque is 159 in.-Ib Pd di. Saldo Ineb eus 


sleeve into five powerful levers which Steady state stability is better than 


spread and curl back against the blind 0.1 per cent. Either isochronous ot 


side. ‘This pulls the work together and  speeddroop characteristics are. obtain Knob-Type Cabinet Lock 
holds it braced, over a large bearing ible by manual adjustment. Adjust Ihe lock has a solid brass hand 
irea, in a permanent grip. In the same ments provided include speed changer ind escutcheon. Reversible for either 
operation a swaging anvil flows the steady-state speed regulation, first com right or left hand doors, the lock pei 


outer collar material into the lock pensation relay, second « mpensation mits either +7 or 90 deg knob move 


ing grooves on the pin and breaks off timing valve, rate of response and load ment, either clockwise or counter 


the excess rivet pin, leaving a stub limit throttling. A fail-safe flexible clockwise. Plug and cylinder insert 


CONTINUED ON PAGE 222 
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NEW COMPONENTS 


are easily removable for replacement oi 
rekeving. Available 
ferent latch plates for variety of ippli 
National Lock Co., Rockford 


with several dif 


cations 
For more information 


Circle 9, inside back cover 


Coolant Pump Motors 
A totally 


power motor designed for machine 
tool coolant pumps has the NEMA-C 
end-shield for direct coupling to thi 
l'he 


horizontally or 


enclosed fractional-horse 


pump motor can be mounted 


vertically. The motor 
is effectively cooled bv conduction and 
radiation. Internal fans maintain even 
internal temperatures by circulating air 
to the cooler surfaces. Rated temper 
ature rise is 55 C. General Electric 
Co., Schenectady 5, N. Y 


For more information 


Circle 10, inside back cover 


Rotary Multi-Pole Switch 


This 


transfer and selector service 


switch is designed for tap, 
requiring 
interrupting rating up to 5 amp, 125 v, 


ac. The make and break of the switch- 


ing action is fully enclosed within the 
molded phenolic structure of each 16 
switch will carry 


Ml silver 


contact 


contact section. The 


10 amp at 125 v, a con 
tacts provide low resistance, 
0.001 to 0.005 ohm 

Ihe switch is panel mounting, re 
quiring 3 x 3 in. It is 
standard sizes for 
$, $, $ Ol 


Switch (i 


furnished in 
mounting on 
l-in. thick panels. Electro 
wp., Weymouth $8, Mass 
For more information 


Circle 11 


inside back cover 


Soft Seal For Fuel 


\ synthetic rubber, developed for 
high temperature fuel service, is avail 
ibk n special molded shapes and 
bonded parts, as well as in standard 
O-ing seals. ‘The compound remains 
flexible at 75 F. Parker Appliance 
Co., 17325 Euclid Ave., Cleveland 12 
Ohio 


For more information 


Circle 12, inside back cover 


Clamp for Flexible 
Remote Controls 


A casing clamp which will take all 
flexible control casing from is to and 
in. dia can be used at 


inter- 


including 
both 
mediate 


the contro] ends and at 
The 
mounted with two screws and will not 
swivel from its position. The construc- 
tion is all-steel, cadmium—plated, and 
the clamps are available completely 
as separate stampings 
hey are not recommended for clamp 


positions. unit is 


issembled OT 


continued 


Arens 
9t. 


electrical cables. 
2017 Greenleaf 


ing tubing or 

Controls, inc., 

Evanston, Ill 
For more information 


Circle 13, inside back cover 


Quick-Disconnect Coupling 


Uhis self-sealing hydraulic coupling 
locks with a simple push. ‘There is no 
intermediate, or partially locked, posi 
tion. It couples against 60 psi in both 
coupling halves without twisting, turn 
ing or special tools. Weatherhead Co., 
Antwerp, Ohio 


For more information 


Circle 14, inside back cover 


Seal for 
Metal-to-Metal Joint 


A piston seal has been developed 
for applications where flange parting 
form a metal-to-metal 


surfaces must 


joint. The seal is one of four distinct 
types of long stroke, deep convolution, 


constant area diaphragms. In design 


CONTINUED ON PAGE 224 
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Brings you over 20 years' experience 
in aluminum fastenings 


Long experience helps Continental 
advise you on aluminum fastener needs 


ou'll find a short talk about aluminum fas- 
Yun with Continental’s engineers well 
worth your while. They pioneered in the devel- 
opment of these long-wearing, non-rusting 
lightweight fasteners and now offer you the 
largest range of sizes and types in the industry. 

In addition to this large inventory, Continen- 
tal’s engineers can advise you about the re- 
placement of copper and brass fasteners with 
aluminum. In many cases, you pay less for 
aluminum. 

Continental handles both aluminum nuts 
and screws, including wood screws, machine 
screws, and tapping screws. They will also 
match any color you wish for your aluminum 
fasteners. For the kind of service that comes 
from long experience in the field, call on the 
engineers from Continental. 


Product Engineering 


Only Continental Engineers 
Are Required To Have This Training 
Each engineer at Continental is required to undergo thorough 
experience producing ground thread taps and gages, with their 
exacting screw thread dimensions, This special training is 
passed on to you—at no extra cost, 


Continental Screw Co. 


Manufacturers of Holtite Fastenings 
New Bedford, Massachusetts, U.S.A. 





NEW COMPONENTS 


AND 


MATERIALS 


continued 


a 


a flange is used with a clamping bead 
on its lower surface. Typical uses of a 
metal-to-metal flange contact include 
cases through bolting 


exert excessive 


where would 


forces, causing extru 
sion; where flange perforation and po 
sitioning over stud or tap holes would 
be awkward; or where uneven clamp 
ing forces result in an undesirable non 
parallel condition between the cylinder 
ind its mating part 

Fhe seals are available in more than 
S0 standard sizes, for bores from 1 to 
6 in. Elastomer-fabric combina 
rubber 
Nylon to silicone rubber and Dacron 
Bellofram Corp., Burlington, Mass. 


For more information 


dia. 


tions range from nitrilc and 


Circle 15, inside back cover 


Screen Process Kit 

The duplication of printed circuits 
nameplates, dials or other line work 
reproduction in prototype or quantity 
amounts is possible with this one com 
plete package of all the necessary mate 
rials [his 


resist 


and information screen 
ink, 
ind chemicals, as well 
as several instruction brochures. ‘Tech 
niques, Inc., 178-184 Central Ave., 
Hackensack, N. J. 


For more information 


processing kit consists of 


squeege, film 


Circle 16, inside back cover 


O-Ring Compound for 
—65 F to 275 F 


[he compound is reported to meet 
the requirements of high temperature 
systems in sonic military aircraft oper 
iting with MIL-O-5606 hydraulic 
fluid. It MIL-P-18017B(ASG 
and its predecessor specifications, Pre 
cision Rubber Products Corp., 3114 
Oakridge Dr., Dayton 7, Ohio 


For more information 


meets 


Circle 17, inside back cover 


Elliptical 
Self-Locking Nut 


A lightweight hex nut that can bi 
wrenched internally or externally has 
an internal wrench adapter intended 
for use especially where space is at a 


premium and there is insufficient cleat 


ance for wrenching in the conven 


tional external manner by sockets or 
open end wrenches. This nut may be 
nestled closer to adjoining structure 
and spot face diameters and flange 
substantially 
l'hey are made in a complete range of 
sizes, from No. 4-40 through No 

24. Kaynar Co., Box 2001, Termi 


nal Annex, Los Angeles 21, Cal. 


For more information 


widths may be reduced 


Circle 18, inside back cover 


par 


Forged Ball Valve 

Fhe round opening in the ball is 
said to allow piping to handle fluids 
with Wiping 


sides of the 


turbulence 
both 
material 


minimum 
action 
ball. 


naval 


occurs on 
l|here is a choice of 
bronze, aluminum bronze and 


aluminum permitting use with air, 
butane, propane, freon, gases, hydro 
gen, oxygen, salt water, petroleum oils 
Seating materials available are Buna-N, 
Neoprene, natural rubber, Hypalon, 
leflon. Valve 


removing from the line 


Valve Co., Inc 


Is maintained. without 
Worcester 
d Worcester, Mass 

For more information 


Circle 19, inside back cover 


Spray Application of 
Cutting Oils 


l'his system applies a more uniform 
ind higher quality spray of cutting oil 
the clos 
tool and work 
from the underside 
of the curled chip or from any other 
ingle that will best reach the critical 
lubrication points 

The oil 


the nozzle 


directly 


upon interface 


between the piece. It 


can be directed 


spray is 
itself, by 
within a tube. 
to the 


machine is 


produced within 
means of a tulx 
he spray is delivered 
soon as th« 


cutting area as 


turned on 


The liquid 


filter is located inside the reservoir. 
An average size unit occupies a space 
14 x in. with a 2 gal liquid 
reservoir. C. A. Norgren Co., 3499 
S. Elati St., Englewood, Colo. 


For more information— 


^ 
£ 


20 x 


Circle 20, inside back cover 


Wire-W und Controls for 
Printed Circuits 

Mounting is by two tabs for posi 
tive locking to printed-wiring board. 
Control is 


range 


Resistance 
Control 
in. deep. Clarostat 


Dover, N. H 


For more information 


rated at 2 w 
+ to 
measures 3 x à 


Mfg. Co., Inc., 


from 5000 ohm. 


Circle 21, inside back cover 


Flareless Tube Fitting 
with the 
this fitting 


operating 


Designed for us 
SAE O-ring 
stands higher 


new 
boss. with 
pressures 


[he 


designed for ait 


without the use of backup rings. 


O-ring seal is also 


application and tested to operate at 
from 65F to 212F. 


for high-pressure systems, 


temperatures 
Intended 
the fitting is stocked in 31 different 
stvles and in sizes from 4 to 2 in. 
Weatherhead Co., 128 W. Washing 

ton Blvd., Fort Wavne, Ind 
For more information 


Circle 22, inside back cover 


Flow Control Valves 


[Ihese valves are. intended for ap 
plications that require either. manual 
or automatic valving of air, water, oil 


A single 


used either normally 


or freon basic valve body 


may be open or 
normally closed, depending upon port 
this 


idded a variety of 


connections l'o standardized 


valve body mav be 


simple devices for triggering the valve 
Seven currently 


iction models are 


c PAGE 226 
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prre - 
planned 


CMP 
RESTRICTED SPECIFICATION 
COLD ROLLED STRIP STEEL 
boosts production, stops slow- 


downs, reduces die costs, meets 
feed and speed requirements 
of automatic equipment. 









In estimating production costs, one of 
the items a metal fabricator takes 
into account is the cost of steel. As 
important as this is, it is sometimes 
good economics to pay more for steel, 
but pay less in the end for the fabri- 
cated part. The cost of down time on 
expensive forming equipment, the 
cost of idle labor, the cost of re- 
processing defective parts, may well 
exceed the cost of the extras built 
into restricted specification steel, 
which will eliminate these unplanned- 


for costs. 


CMP restricted specification cold 


rolled strip steel can be pre-planned 
to minimize production delays and 
produce for you the production cost 
you need. We will welcome the oppor- 
tunity to explore with you the cost- 
saving potentials in your manufactur- 
ing processes which may be available 
to you by use of CMP restricted 


specification cold rolled strip steel. 


CMP 


WHERE YOU CAN GET 
SPECIFIC SPECS 
FOR 
SPECIFIC JOBS 


LOW CARBON, ELECTRO ZINC COATED, 
HIGH CARBON, TEMPERED SPRING STEEL, 
STAINLESS AND ALLOY 


THE Coto METAL PRODUCTS CO. 


GENERAL OFFICES: YOUNGSTOWN, OHIO 
PLANTS: YOUNGTOWN, OHIO & INDIANAPOLIS, IND. 
SALES OFFICES: New York * Cleveland * Chicago 


Indianapolis * Detroit * Los Angeles * San Francisco 


results 


Q 


CMP 
STRIP PROVIDES 
the precision dimensional and 
physical qualities that solve 
many fabrication, cost and 
performance problems 


NEW COMPONENTS 


available—solenoid, cam-operated palm 


button, finger-tip, foot operated and 
two tvpes with hand lever 

Ope ning, closing and holding action 
the 
body is 


are effected by the 


Ihe 


trom steel bar stock 
Buna-N 
is adapted for appli 
and under 
temperature. variations. from—40F. to 
| Humphrev Products, subsidi 
A ral Gas Light Co., Kalama 


pressure of 


ur or liquid valve 


1 


iachined ind is 


quipped vith rubber dia 


Valve 


cations up to 125 psi 


phragms 
I 


eCTIC! 
Mich 
For more information 


Circle 23, inside back cover 


Bronze Rotarv Pump 
l'his 


pre ssurce 


pump is for vacuum and or 


applications in handling 
hydrogen, natural or 


factured gas, 


steam, manu 


nitrogen or other inert 


l'he 


and 


gases carrving entrained moisture 


bronze onstruction of rotor 


housing is said to climinate "freez 


ing’, due to corrosion 


water-\ ipor 
= 
limited-clearance 


housing 


rotor extrem 


ind 


l'he 


( nd pl ites 


sintered carbon vanes require 


AND 


MATERIALS 


no lubrication in riding against the 
cylinder wall. There is no reciprocat- 
ing motion and the pump is pulseless 
and vibrationless, delivering an even 
flow of air and eliminating the need 
for surge tanks. 

The three 


models, and capacities range from 3.5 


pump is available in 


to 33 cfm and maximum continuous 


pressure is 20 psi. Maximum steady 
vacuum is to 20 in. Hg and maximum 
intermittent vacuum 1s 25 in. Hg 
Dexter Folder Co., Pearl River, 


For more information 


Circle 24, inside back cover 


Pilot Valves 
Che available 
foot, palm-button, cam and solenoid 
actuated The hand valve is 
ivallable in. either. locking. or 

locking type. Valve 


singly or in series for working pres 


models include hand, 


type S 
non 


may be used 


continued 


sures up to 150 psi. Various mount- 

ings are available. Mechanical Air 

Controls, Inc., 10030 Capital, Oak 
Park, Detroit 37, Mich. 

For more information— 

Circle 25, inside back cover 


Two-Way Solenoid Valve 
\ll control parts can be removed 


isscmbh 
ind b 


Primarily for a-c 


and 


IS Oni without disturbing 
hex 


appli 
vacuum) 


the piping loosening onc 
nut 


(both 


this normally closed valve is available 


from 1 through 


Airmatic Valve, Inc., 7317 
Ave., Cleveland 9, Ohio 


For more information— 


agonal 


cations pressure 


in standard pipe sizes 


« ili 


Associate 


Circle 26, inside back cover 


Steel Cable V-Belts 
[he belts ar with a 


teel cable which is reported to make 


reinfor ed 


loads with smaller 
belts. Each cable 
strand is made of plated brass-plated 


possible heavier 


sheaves or fewer 
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NEOPRENE ROLLERS PASS 
FLAME TEST! 


PRINTING ROLLERS of neoprene (left) and natural 
rubber (right) are exposed to the flame of Bunsen 
burners until they ignite 


IN FIVE SECONDS after burners are removed, flame 
on neoprene roller is out. After 69 seconds, drip 
pings from flaming rubber roller have ignited 
newspaper 


This test convinced management of 


the New York Daily News that neo- 
prene printing rollers offer an extra 
measure of safety over natural rub- 
ber, Today, they flame test all rollers 
before they buy—and neoprene rol- 
lers are the only rollers that meet the 
test. l 

Neoprene's resistance to flame may 
well be useful to you as an added 
safety factor in your product designs. 
And neoprene offers resistance to 
abrasion, oil, heat, and chemicals as 
well. For all general-purpose applica- 
tions, you can count on neoprene for 
long-term service. Clip coupon for 
further information, 


Re-usable after 2 years in ozone generators 


For two years now Emery Industries has 
been using HYPALON synthetic rub- 
ber gaskets to seal its ozone generators. 
The company’s ozone-producing instal- 
lation is the largest in the country. Its 
operations supervisor, Robert Peters, 
made this report on HYPALON. “No 
failures with HY PALON gaskets in two 
years, even though they've been exposed 


y 


to : 


ozone. 


Design of the generator 


The generator used by Emery Industries 
consists of a steel shell packed with a 
series of glass tubes individually encased 
in an electrically charged metal enclo- 
sure. A conductor carries an opposing 
charge through the glass tubes to make, 
in effect, a large electrical condenser. 
Dry oxygen is passed along the length 
of the glass tubes and converted to 


ozone. The generators are closed at 
each end by a dished head sealed with 
HYPALON gaskets, 


HYPALON replaces plastic 


Formerly, plastic gaskets w ereusedin the 
generator. While unaffected by ozone, 
plastic gaskets had to be replaced after 
each maintenance checkup because they 
were too rigid for re-use. HYPALON 
gaskets, ev en after two years of service, 
retain their resilience and are still re-usa- 
ble. Says the generator manufacturer, 


Welsbach Corporation, in Philadelphia: 
“We use HYPALON gaskets because 


HYPALON is a registered trademark of 


E.I. du Pont de Nemours & Co. (Inc 


BETTER THINGS FOR BETTER LIVING 


nd further informat 
name to the m 
list for your free publicat 
the"Neoprene Notebook"a 
“Facts about HYPALON® 
which show how the Du Pont 
elastomers are used in design- 
ing new products, improving old. 


City 


Address 


yW 


HYPALON gasket on ozone generator showed no sign 
of deterioration after two years of service 


they have the best over-all combination 
of properties of any we've found—in- 


cluding ozone inertness, resilience and 


cost," 


Designing with HYPALON 


HYPALON means extra-long life at 
lower operating costs for resilient prod- 
ucts subject to severe service conditions. 
It can operate at temperatures from 
250°F. to 350°F. It is particularly re- 
sistant to most oxidizing chemicals. And 
HY PALON resists weather and sunlight 
attack and can be compounded in an 
unlimited range of stable colors. For 
more information about HYPALON 
clip and mail the coupon below. 


Wii rs 


. » THROUGH CHEMISTRY 


E. I. du Pont de Nemours & Co. (Inc.) 
Elastomers Division, Dept. PE-7 
Wilmington 98, Delaware 


Position 
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steel, with a specially-treated coating 
[he belts are for installations where 
and centers of 
sheaves are restricted. Durkee-Atwood 
Co., Minneapolis 13, Minn 


For more information 


diameters, widths 


Circle 27, inside back cover 


Snap-action Thermostat 
A thermostat 


inces requiring 
will "remake" with a predetermined 
differential Metal-te 
with the heated surface 


differential between operating 


designed for 


ippli 
positive. snap-action 
metal contact 
minimizes the 
ind bi 
metal temperature 

Che thermostat can be obtained in 
It has a 
115 or 230 « 
Westing 
Box 2099, 


iny calibration up to 550 ] 
rating of 
with limited d-c ratings 
house Electric Corp., P. O 
Pittsburgh 30, Pa 


1500 w on 


For more information 


Circle 28, inside back cover 


Positive-Seal Bearing 


\ pillow block and flanged mount 
ing for ball bearings are of the eccen 


tric lock 


ipplications where pedestals are not 


type. They are suited for 


ivailable and the bearing housing must 


AND 


MATERIALS 


be mounted at right angles to the 
shaft. Bolt holes on both tvpes are 
spaced to allow the units to be inter- 
changeable with mountings of similar 
design. Skf Industries, Inc., Front St. 
and Erie Ave., Philadelphia 32, Pa. 
For more information 


Circle 29, inside back cover 


Relay of 
1.5 Amp Capacity 
Ihe relays are designed to operate 


on as low as 4 w coil power with 


transit times as low as 3.5 millisec 
Contact capacity is 1.5 amp inductive 
at 200 v, ac or dc. Adjustable contacts 
are normally set for pull-in current of 
7.1 milliamp, and drop out 
current of 4.8 milliamp, min 
Available as 


throw, 


max, 
single-pole, singk 


open tvpe, or double-pole, 
double-throw, or in a tandem arrange 
ment consisting of two relavs on the 
Unit 


sealed 


is also available her 
Coil 
ohm for nominal 30 v, d« operation 


same basc 


meticalh value is 5000 
Overall dimensions are approximateh 


Radar Relay, Inc., 


Pontius Ave., Los Angeles 25, 


l x 14 x 14 in 
2120 
Calif 
For more information 


Circle 30, inside back cover 


Flexible, 
Thin-Walled Tubing 
Fhin-walled and spaghetti tubing 
made of Teflon can be furnished from 
stock in a variety Wfemzes—anv desired 
color available. Electrical, processing, 
instrumentation arc among suggested 
Sparta Mfg. Co 


ipplications Dover, 


Ohio 


For more information 


Circle 31, inside back cø er 


Subminiature 
10 Amp Switch 

This switch is rated at 10 amp at 
30 v, de, resistive or 8 amp at 30 volts, 
Maximum 
0.0015 in.: 
pretravel; temperature range of 6 
F to 300 F. Plastic 
$ x #4 x $83 in. long, the terminals arc 


dc, inductive. movement 


0.005 in 


differential is 


Case measures 


continued 


24 k gold plated over silver plate 
‘he fine silver contacts and rivets arc 
also 24 k gold plated 

Switches are furnished. single-pole, 
double-throw, with one circuit norm 
Milli-Switch Corp., 1742 
Berkeley St., Santa Monica, Calif. 


For more information 


ally closed 


Circle 32, inside back cover 


Hydraulic Directional 
Control Valve 

A line of 
ted shut-off valves for 


service is Offered by Aircraft 


Company. Designed for 


two-way, solenoid-oper 


3000 psi 
Produc ts 
extremely 


low leakage in the closed position, 


sizes are available as standard for 1, 


or 4-in. hydraulic tube systems 


They are available in normally 


open 
or normally closed types 
Series 6100 is 


valve, 


basically a à in 


ilso available with 1 in. ports; 


Series 6200 which is basically a 4 in 
valve, also available with $ in. ports 


lemperature range is 65 F to 160 


F standard; solenoid is continuous 
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Double-Row Angular Contact Ball 


oN Bearings 47.000 x 56.500 x 6.500 


Here are the bearings that "couldn't 
be built". . . as produced by Kaydon 


HE manufacturer who wanted these bearings 

had been told they “couldn’t be built." Or at 
least that’s what he’d been told until he contacted 
KAYDON. What he required was a bearing 56%” in 
diameter combining high capacity, and excep- 
tional precision for concentricity and face rng 
that would fit in limited space. ; 

KAYDON designed a double-row angular contact 
ball bearing (see sketch at right). Actual tests 
have proved that the bearing fulfills every re- 
quirement. 


CROSS SECTION — The bearing that 
couldn't be built 


If your designs require bearings of exceptional 
capacity, close-tolerance precision and/or very 
thin section — it will pay you to contact KAYDON of 
Muskegon. KAYDON has a long-standing reputation 
for accomplishing the near impossible. 


Just Out! Get your copy of the new KAYDON 


; Reali-Slim thin bearing catalog No. 54. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller * Taper Roller * Ball Radial * Ball Thrust 
* Roller Radial * Roller Thrust * Bi-Angular Bearings 


ENGINEERING CORP, 


ETET YETY TETT? cee 


PRECISION BALL A N D ROLLER BEARING 
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Operating range: 15 
Weights: Series 6100 
6200, 1.47 lb. Aircraft 


Church ad 


dutv, single coil 
to 30 v, « 
1.40 Ib; Series 
Products Co 
Bridgeport, Pa 
For more information 


Circle 33 


inside back cover 


High-Speed Relay 


\ relay designed for dry-circuit anc 


low power ipplications is unaffected 


during shock of 30 G, and 
10 55cps ot 10 C» 


vibration 
l' vpical perform 
include 
55 C to 100 € 
ratings, up to 28 v. 


ance characteristics temper 


iture range, . contact 
200 ma; pull-in 
bounce), as low a 


time (including 


200 microsec; drop-out time, 300 mi 


CrOSCC trav contact « ipacitance les 


mmfd. Bristol Co., Water 
Conn 


S 
S 


than | 


bury 
For more information 


Circle 34, inside back cover 


Variable Speed Motor 
A variable 


with 


peed, internally-geared 
take-off shaft and mot 


same side, is planned for low 


motor 
on the 
speed applications requiring variable 
distribution and 
factor. ‘The 


ire available up through 5 hp. Both 


speed, where weight 


limited space is a units 


upright and horizontal assemblies ar 


capable of filtering 


AND 


on production. with. cithi 
totally-enclosed or explosion-proof mo 


S. Electrical Motor 
val \nn \ N 


dripproot 


Inc , Box 


Angel 


For more information 
Circle 35, inside back cover 


Pipe Line Filters 


brass and stainless steel 


A series of 


line filters are used in conjunction 


with any valve handling small flows 
if foreign dust or particles in the fluid 
stream tend to clog the throat, change 
the effective opening, or obstruct full 
closing of the valve 
Ihe two types are equipped with 
filter 
out particles larg 
er than a 5 to 12 The 
filters are available in two female pips 
sizes: à and 1 in. Hoke, Inc. 197 
S ean St., Englewood, N J. 


For more information 


1 replaceable bronze element 


micron range 


Circle 34, inside back cover 


continued 


Quick-Connect 
Snap-Action Switch 
wail 


\n open-type switch is now 


ible with quick-connect terminals 
Mounting holes are on 13 in. centers 
ailable in 


Ihe switch is manı 


ff 


tuator arm 


— 
Caney 


nation of con 
hg tions, operating forces, and cle 
trical ratings to 10 amp, 4 hp. Chern 
Electrical Pr ducts Corp., 1650 Decr 
Highland Park, Ill 


For more information 
Circle 37 


| Road 


inside back cover 


Pressurized High 
Voltage Connectors 


Connectors in two and three con 
tact models designed for AN 24 shell 
were developed for iltitude applica 


tions where leads are required for 


Maxi 
mum air leakage between contacts and 
insert, and insert and 
than ] cu in. of air per hr at an 


pressure tight instrumentation 


shc lls, 1S le SS 


imbient temperature‘ of 25 C centi 
grade when the plug is subject to a 
pressure differential of 30 psi. DeJUR 
Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y 


For more information 


Circle 38 


inside back cover 


Centrifugal Pumping Units 
Models of 4 and 4 hp are presently 


otherwis¢ 


are 3450 


ivaillable. Unless specified, 


motors furnished rpm, 60 
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El Las 
TERE 


E LL Doing 
T 


Ld 


Hyster . T Ee m —Boker-Raulang 


modern farmers ... by the armed forces ... 


a 


Prime Mover “Gy 


"and by all branches of industry ... 


,.3 BLOOD BROTHERS 
|’ UNIVERSAL JOINTS 


are first choice! 


On all kinds of materials handling equipment, dependable 
Blood Brothers Universals have won "first choice" reputa 
tions. This success results in part from close cooperation 
between our engineers and the men who design the ma 
chines . . . with the mutual goal of superior performance for 
the end user. 


When you have a power transmis 
sion problem — large or small — con 
tact Blood Brothers’ engineers for 
suggestions. They'll gladly work 
with you... just write or call. 


BLOOD BROTHERS UNIVERSAL JOINTS 
AND DRIVE LINE 
MACHINE DIVISION 


ASSEMBLIES 
ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN 
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cps, single-phase. ‘The mechanical seals 
used are self-adjusting, self-lubricating 
ind easily replaced. Closed type bal 


laco 


>t., 


inced impellers are standard 


Heaters, Inc., 1160 Cranston 


Cranston, R. | 
For more information 


Circle 39, inside back cover 


, "a 


Gearmotors Rated 
At 1 to 60 Hp 


Gearmotors are available in both ac 
and dc from 1 through 60 hp. Two 
seals lock oil in dirt 
that the may be 
mounted in virtually any 
without leakage. A wide 
mountings, enclosures, and ratios are 
Reliance Electric & 


1088 Ivanhoe 


way and seal 


out so gcarmotors 
position 


selection of 


Engi 


Road, 


ivailable 
neering Co., 
Cleveland 10, Ohio 

For more information 


Circle 40, inside back cover 


Silicon Power Diodes 


rated for 300 ma, 


output 


hese diodes arc 


d- rectified, current when 
free air at 
100 € 


When mounted on cooling fins, the 


mounted by leads in 


ambient temperatures up to 
1.25 


can be rated for 


output 


diodes imp 


rectified current at a casc 


[he peak 


temperature up to 150 C 


AND M 


ATERIALS 


inverse voltage ratings from 50 


to 600 \ 


range 


Ihe silicon power diodes are. now 
available in two stvles-standard power 
supplv tvpes for industrial applications 
and magnetic amplifier tvpes for spc 
cial low leakage applications. There 
ire two current ratings for each style 
both the 


pigtail lead and stud mounted con 


(‘hey are also available in 


structions. International Rectifier 
Corp., El Segundo, Calif. 
For more information 


Circle 41, inside back cover 


Plastic Hose 
Designed and developed for com 
pressed air and oil at working pres 


actual 
ot 600 psi 


sures up to 125 psi with an 
bursting pressure at 75 | 
Either permanent 
fittings can be used. Available in 
and 3 in. ID 
in stock in 100 ft coils with or without 
Hoffman 


Crawford Ave., 


re-usable or hose 


sizes, carried 


fittings Engineering Co., 
560] S 
Ill. 


Chicago 29, 


For more information 


Circle 42, inside back cover 


! 


Miniature Accelerometer 


A miniature accelerometer of the 


variable reluctance type allows meas 


stat 


high as 


urement of accelerations from 


to vibration frequencies as 


1000 cps for the 300 G instrument 
Other 


ment 


ipplications include measur 


and control with indicating, 
recording and control systems adapted 
to operation with variable reluctance 
type transducers 


rhe 


from 


device is available in 
+300 G 


and is in the 


ranges 
l he unit weighs 


+5 to g 
form of 


| oz i cube 3 


continued 


side. 


full 
better 


constant 


in. on a Output is 40 mv/\ 
and the 


than ] per 


input for scale input 


cent 


North 
2420 N. 


ICCUTACY 1S 
under conditions 
Instruments, Inc., 


Altadena, Calif 


For more information 


American 


Lake Ave., 


Circle 43, inside back cover 


Subminiature Potentiometer 


lhis 4-in. dia, wire-wound potenti 
ometer operates from 55 C to 150 
C. Resistance range is 200 to 250,000 
ohm, 3-2 per cent. Linearity 
Weight is 4 oz. Ace Electronics 


103 Dover St., Somerville 


-3 per 
cent 
Associates, 
+4, M ISS 
For more information 


Circle 44, inside back cover 


Single Junction 
Silicon Rectifiers 


Five production types of silicon 


|i single grown junc 
1 500 «4 


rectifiers, having 
tion clement with breakdown 
wailable with stable 
150 C and 


current ratings up to 100 ma 


voltage, arc oper 


ition up to forward 

These 
rectifiers are expected to have wide 
ipplication wherever there is a need 
to miniaturize high voltage power sup 
plies. Available in two types of axial 
and stud half-wave models and a full 
wave plug-in model, these hermetically 
sealed rectifiers eliminate the need for 
hlament powei 

All rectifiers arc 

5 C to 75 C 
humiditv four times and 
to 150 C for fout 


maxımum 


cycled from 


heat 
with 95 per cent 
from 55 
idditional cycles to 
stability, 


insure reliability, 


ind long life under extreme environ 
l'exas Instruments 


Dallas 9, 


mental conditions 
Inc., 6000 Lemmon Ave., 
l'exas 

For more information 


Circle 45, inside back cover 


Straight- Through 
Shut-Off Valve 


[he valves have been used with 


liquid oxygen, jet fuels, high pressure 
pneumatic systems and hydraulic flu 


ids. The self-cleaning seat arrangement 


CONTINUED ON PAGE 234 
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Helpful Data from 


DE LAVAL 


How to Calculate 


Worm Gear 


Bearing Loads 


_ HP x 63025 


Q = = TORQUE INPUT to worm, lbs. inches; HP = horse- 


N 


power transmitted and N = rev. per min. of worm 


Q - aiii . - : 
P = = = TANGENTIAL FORCE of worm, where 
ri 
rı = Pitch radius of worm in inches 
[r2 = Pitch radius of worm gear 
=;— (number of teeth in gear x axial worm pitch)] 


) 
S= tana _ SEPARATING FORCE, where 
tan y 
a = Axial tooth pressure angle* 
y = Helix or lead angle of worm* 


1 lead 


; Number of threads x axial worm pitch 
tan - ! ——., or tan- ! —— —— -— 
27 


PA 27T, 
P 
T moa WORM THRUST, or tangent force driving worm gear 
an y 
* LEAD ANGLE 0°-35° use 27%° Pressure Angle 
LEAD ANGLE 35°-45° use 30° Pressure Angle 


BEARING LOADS 
Due to on Brg. | on Brg. II 
) : » b » 
I : 1 | a+b Pu 
S E 
a+b " 
T1 
a+b 


VPu? + Gn + Un? = Rn 


Total Rad. P B UJ? 
Load v 99 


Thrust Load s 9 E 
Total Load i y Rir? -+ T? 


Due to on Brg. III ee on Brg. IV 


= Un = U 


VPi? + (St — Uy? 


P P— = Um —L. - Uy 9 Um 


t 
» S IT 
T Tin 


Total Rad. 
Load V Tii? 4: (Umi - Sun? 


e^d 


V Tvt (Siv + U)? - Riv 
Thrust Load P 


Total Load V Tm! -- (Um — Su) VR? 4- P: 


Speed Change 
Number of threads in worm 


Gear rpm = Nx 4 —;, —————————— 
F Number of teeth in gear 


( Advertisement) 


Reproduced by courtesy of 
New Departure Division 
Genera! Motors Corporation 


For simplicity in bearing 
load computations for worm 
gearing, the normal tooth 
force E is treated in terms 
of its three perpendicular 
elements, namely, P, the 
tangential driving force at 
pitch radius of worm; S, 
the force tending to separate 
worm from the gear, due to 
the pressure angle; and T, 
the thrust produced by 

the lead or helix angle of 
the worm. 


If you have a problem 
in the selection or 
application of worm gear- 
ing, De Laval engineers 
will be glad to put their 
experience to work for 
you. Either write us 
giving complete details, 
or consult your local 

De Laval representative. 
De Laval Steam 

Turbine Company, 


801 Nottingham Way, 
Trenton 2, New Jersey 
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bubble-tig 
320 F to 
vacuum t« 
| by either sok 
that auto 
when ¢ 


rating 


urrent 


tini 
I his 


ind 


Mabie op 


30 to 


1.0 sec 
E63! 


Hydromatics Inc., 


For more information 


Circle 46, inside back cover 


Self-Locking 
Screw and Bolts 


The design of the ocket-head 


fasteners makes use of the resilient 
properties of nylon to provide self 
locking action on threaded 


which mig V loosen 


fasteners 


under 


AND 


MATERIALS 


the severe vibration to which many 
screws are subjected. A nylon pellet 
is inserted in a hole drilled part wav 
through the threaded portion of thc 
bolt. When the bolt is installed in a 
nut, the 


exposed portion of the nylon pellet 


tapped hole or a standard 
is compressed between the mating 
threads. In an attempt to regain its 
original shape, the nylon forces the 
threads together under pressure, 

The nylon is reported to retain 
its resilience in the temperature range 

70 F to 300 F, 
repeated uses. ‘The 


ı range 


even through 
fasteners will be 
available in of sizes from No. 
6 upward. Standard Pressed Steel Co. 
Jenkintown, Pa. 

For more information 


Circle 47, inside back cover 


Low Sensitivity Relay 


Incorporating l complete wiping 


iction with sensitivity as low as 5 milli 
watt per contact, this relay is designed 
for d-c applications. Capacity on the 
contacts is 1 amp inductive, or 5 
imps resistive. Available coil resistance 
30,000 Contacts are 


is up to ohm 


wailable in either silver, palladium, 
gold alloy or 


Relay comes either hermetically sealed, 


alloy variations of thes 


dust cover or open Dimensions 


11x31 
l'ele- Technical Corp., 
Livingston, N. ] 


in. above mounting line. Hedin 
87 Dorsa 


For more information 


Circle 48, inside back cover 


Ave., 


continued 


Hydraulic Actuator 
For 800 F 


lhis synchronous actuator, permits 
hvdraulic operation in areas exceeding 
S00 F. To obtain this high tempera 
fluid is said to be kept 


irculating through the svs 


ture service 
constantly 

tem, with the flex shafting connections 
bathed in oil. Metal 


contact is with 


being constanth 
to-metal 


precision matched fitting held to clos 


cmploved 


tolerances. Applications are expected 
linear movement from 
tuator oti 


between two oi 


wherever 
gle a 


ment 


|! sin 
synchronized move 
more elements 
extreme 
ranges, National Water 
Lift Co., Div. of Cleveland 
matic Tool Co., 2220 
Kalamazoo, Michigan 
For more information 

Circle 49 


is required for operation in 
temperatur 
Pneu 


Palmer Ave., 
inside back cover 


Subminiature 
Tantalum Capacitors 


[he capacitors are designed and 


developed for transistorized electronic 
equipment. 


nominal sizes are available 


bx in.; 4x4 in 


l'hree 
0.095x1 In.; long 
These cover a of capacitance 
from 0.02 to above 30 mfd. Ohmite 
Mfg. Co., 3625 Howard St., Skokie, 


I 


Tange 


For more information 


Circle 50, inside back cover 


Harmonic-Neutralized 
Voltage Regulator 


made In 
1000 


‘These transformers arc 


three capacities, 250, 500 and 


va. Regulation is +1 per cent over a 
newly-expanded primary voltage range 
ot 95 to 130 V 


delivered with 


Sinusoidal output is 
than 3 per cent 
distortion at rated load. 

voltage 


less 
harmonic 


[he constant transformer! 


CONTINUED ON PAGE 236 
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TWIST IT... PRY IT... STRETCH BONDED BY IPC 
Borided | [©C Packings Stay Bonded | ^-^ MM 


" ,.. Positive bonding — rubber to metal. More than a sticking process, the K x uv u 
IPC bond is the result of á chemical affinity between these unlikely com- "Wiper i 
ponents.*Here isea direct result of extensive laboratory testing 

IPC bonged case’seals and bonded washer seals combine the steel Au B 
parts, held to very fine tolerances, with special rubber compounds. What- e 
ever -your sealinrequirergent, IPC will help with your oil seal or pack 
ings design . . . solve your problem with better manufacture i Md 

Custom design means low cost plus dependability. Call IPC first for ontact Lip 
oil seals, packings and precision molded products. 


u wa M 


INTERNATIONAL TERT 
PACKINGS | 
CORPORATION M M 


Bristol, New Hampshire v u 


Branch Offices: Chicago, Dallas, Detroit, Kansas City, New York, Philadelphia, San Fran 
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may be used for the most exacting ap 
plications with equipment having ele 
ments sensitive to 


which are power 


frequencies harmonically related to the 
fundamental. It is especially suitable 
for input to a rectifier when close regu 
lation of the dc 
Sola Electric Co., 
Chicago 50, Ill 


output is required 
4633 W IO S£. 


For more information 


Circle 51 


inside back cover 


Rotating Grate Magnet 


This permanent magnet cylindrical 
grate is designed for installation at the 


discharge end of open or enclosed 


| 
chutes, or in open or closed duct sys 


tems. It will magnetically remove 


pieces of tramp iron or hine iron. par 


ilso minimizing clogging 
or bridging of material through the 
mechanical 


ticles, whik 


iction of its rotation 
In operation, the 
through the 


grate revolves 


flow of material at a pre 


AND M 


ATERIALS 


determined speed, related to the na 
ture and condition of the material bc 
ing processed excessive choke 
the Rota 
Grate will deliver optimum magnetic 


separation at a slow 5 to 10 rpm. A 


Under 


conditions, for example, 


top speed of 30 rpm should generalh 
not be exceeded. For best results un 
der average conditions, a speed of 15 
to 20 rpm is recommended. 

The separation is available in stand 
ard diameters of 12, 16 and 22 in., 
these being composed of 10, 15 and 
20 magnetic tubes respectively, and in 
widths beginning at 4, 8 and 12 in., 
respectively and continuing, through 
+ in. increments, to à maximum stand 
ard width of 36 in 
Eriez Mfg 


for all diameters 
Co., Eric 6, Pa. 
For more information 


Circle 52, inside back cover 


Motors Rated 10 and 15 Hp 


Ihree motors, two rated at 10 hp 


ind one at 15 hp, are of the capacitor 
single phase type, completely protected 
against weather, debris and small field 
hese are available in 
1725 and 1140 rpm speeds 


animals drives 


They are 
the oil 
country, farm equipment manufacture 
and small industrv, as 


especially suited for use in 


well as on farms, 
in applications requiring more than 74 
hp on single-phase operation. Robbins 
ind Myers, Inc., Springfield, Ohio 


For more information 


Circle 53, inside back cover 


Diaphragm Slide Valve 


his valve is shut off by a diaphragm 


which is moved in and out of position * 


bv a wedge. The diaphragm is doubk 


ended, and is made of natural or svn 


thetic rubber. Valve body is available 


continued 


in cast iron, steel, brass or stainless 
Valve is produced with inlet-outlet 
ports ranging from 3 to 24 in. Hoch 
druck-Dichtungs-Fabrik, Schmitz und 
Schulte, Burscheid bei Koln, Germany. 
For more information- 

Circle 54, inside back cover 


Electronic Timers 


l'wo models are provided: the TA-1, 
which is enclosed in a housing suitable 
for mounting in the 
[A-2, a chassis model designed fo: 
use im conjunction with other electri 
cal equipment. Both operate within 
the ranges of 0.05 to ] sec, and 0.05 


open, and the 


to 10 sec. The units operate without 
benefit of warmup, being operative as 
is applied. Voltage 
regulation is embodied in both units 

I'he time control adjustor, which is 
fitted with a scale (calibrated for 0 to 
100), reads approximately in percent 


soon as power 


CONTINUED ON PAGE 238 
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It can cost "Ir 


much more to 
settle for less than 


this Clare relay 


This ad was all but written 

by a Clare customer. 

Here is the story as he told it: 

"I shopped around for relays for 
continuous-duty, high-speed 
switching service. Clare engineers 
recommended Type HG Mercury- 
Wetted Contact Relays. They said 
they were ideal for this applica- 
tion. I thought so, too; but they 
do cost a little more than some 
other relays, and I thought I 
couldn’t afford to use them. I 
thought the extra cost, multiplied 
by the large number of relays in 
my machine, would run my price 
too high. So I built a model with 
cheaper relays. In just a few weeks 
the relays wore out. I knew that 
Clare Type HG relays would last 
for years under the same condi- 
tions, and it didn’t take me long 
then to decide that J couldn’t af- 
ford not to use them.” cá 


Ask yourself whether you, too, don't have jobs 
for which no other relay is good enough. 
Consider that the life of a Clare Mercury- 
Wetted Contact Relay is measured in billions 
of maintenance-free operations. Compare the 
cost per flawless operation with that of other 
relays: this is the crux of the matter—a vital, 
basic point. 

The price is very reasonable, and delivery is 
quick—one to seven weeks, depending on the 
particular assembly desired and the size of 
the order. 


FOR COMPLETE INFORMATION on CLARE Mercury-Wetted 
Contact Relays for single or multiple circuits contact 
your nearest CLARE representative or address: C. P 
Clare & Co., 3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: C. P. Clare & Co., 659 Bayview Avenue, 
Toronto 17. Cable address: CLARELAY 

Send for CLARE Sales Engineering Bulletins Nos. 120 and 122 


CLARE RELAYS 


FIRST 


in 


the industrial field 





DIMENSIONS ONLY TELL 
HALF THE STORY... 


. about worm gear speed reducers. You've 
got to compare size with load capacity for the 
whole picture. Inside a Cone-Drive speed re- 
ducer you'll find the double-enveloping worm 
gear design that makes it the most efficient 
right-angle speed reducer available. 


Take the standard 3” center distance unit 
above for example. Here are its Class I Service 
Ratings with a 5:1 reduction: 


Worm RPM 
à | - =p 
Mech. HP 2.21 | 3.08 | 4.89 


| 
-— 

| 

| 


Thermol P — | 120 | 221 | 308 | 4:2 | 4.62 | 5.10 gJ 


$ $ 4 + + d) T m 
Owtput Torque | 3340 | 3010 |2830 | 2405 | 2250 | 2150 | 1940 


That's a lot of capacity for a unit that occu- 
pies less floor space than this magazine page. 
But it's typical of Cone-Drive speed reducers 
and gearsets. Complete details on this model in 
Bulletin 600-C. Other units to 800 HP and 
ratios to 4900:1. 


A > GEARS 


- 7 7 pg 
PAVIA LON, Michigan (oot Compaen 
DOULE ENVELOPING GEAR SETS & SPEED REDUCERS PPIG Malish tet o Gann TA Metko 
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age of the full range of the timer. 
Power supply required is 115 v, 60 cps 
Overall dimensions: Model TAJ, 
S4x8łx5} in deep; Model TA-2, 5x 
34x5 in. deep. Post Machinery Co., 
Beverly, Mass. 

For more information 


Circle 55, inside back cover 


Pulsation Dampener 


\ pulsation dampener provides ad 
justable control of fluctuations on 
pressure gages and controls. A porous 
metal filter-strainer prevents foreign 
particles from entering the valve bod 
Strainer is removable for cleaning 
Frank W. Murphy, P.O. Box 1476, 
l'ulsa 1, Okla 


For more information 


Circle 56, inside back cover 


Cadmium Sulfide 
Photoelectric Cells 


Power sufficient to operate a rela 
it normal daylight levels is claimed 
for this line of photoelectric cells, 
vhich will control a commercial sensi 
tive relay without amplification. ‘These 
elements are said to be light sensitive 
over the entire visible spectrum, with 
1 peak sensitivity to a blue-green color. 
lI hey have a low noise level and high 
dark resistance; stability is rated ex 
cellent so long as power dissipation 
rating is not exceeded. Applications 
include illumination conveyor control, 
burgular alarms, door control, count 
ing and smoke detecting. 

These calls are divided into 11 
sensitivity categories. Low impedance 
cells are intended primarily for direct 
relay operation, while high impedance 
cells are intended for use with an 

(Continued on page 242) 
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you get all these features 


with a National Torque Converter 


Now, with National Torque Converters, you can give your 
equipment smoother power, steadier power over a wider 
range of loads . with exact matching of torque converter to 
engines of 100 to 1000 horsepower .. . plus all these features: 


Unsurpassed durability: The rugged design and construc- 
tion of National Torque Converters provide lohger service 
life with minimum maintenance. 

Simplicity of design of National Torque Converters per- 
mits ease of installation, operation and maintenance. 


Reproducible efficiency of each size and capacity of 
National Torque Converters permits standardization on 
your equipment with assurance of uniform top performance 
on every job. y 


Top performance: Precision fahrícation of National Torque 
Converters of parts made to,vlose tolerances provides 


uniformly smooth transmission of power hydraulically from 
engine to job or load, enabling engine to operate at its 
optimum speed and thus, to deliver maximum horsepower as 
required . . . and without ever stalling the engine. 


Faster job cycles: Quicker starting and faster acceleration 

of load with a National Torque Converter in the power 

system means more work per equipment per operator per day 
. every day. 


Full range of circuit sizes: You have a choice of 6 basic 
hydraulic circuit sizes, each with a range of input ratings, 
to permit exact matching of torque converter to specific 
power-speed characteristics of a primé mover. 


Why not let a National engineer make specific recommenda- 
tions of the correct size and capacity of National Torque 
Converter for your equipment. 


THE NATIONAL SUPPLY COMPANY 
INDUSTRIAL PRODUCTS DIVISION 


Two Gateway Center, Pittsburgh 22, Pa 


Pace-setters in the progress of 


industrial power transmission 





‘Top-hat’ of REM-CRU titanium in service on 
condenser at E. |. duPont de Nemours, Inc. 


now TITANIUM 


corrosion damage to DuPont condenser... 


Dollars and Cents Facts About Titanium: It’s true that 
titanium sheet and tubing cost more than stainless steel. 


Problem: DuPont chemical engineers faced a particu- 
larly vexing problem in the frequent failure of a stainless 
steel condenser handling 60% nitric acid at 480F and 
300 psi. Every five months or so, it became so badly cor 
roded that replacement was necessary. Unit costs and 


downtime were serious. 


Solution: Since failures always occurred at the condenser 
top, DuPont engineers decided to try protecting that 
area with a ‘top-hat’ insert of REM-CRU titanium. It 
consists of a titanium disc twelve inches in diameter, to 
which a cluster of 70 thin wall titanium tubes is welded 
Fitting snugly into the top of the stainless steel con- 
denser, the titanium protects the area where trouble 
started. And it stopped failures completely. The ‘top- 
hatted’ condenser has been in service for more than 16 
months and still shows no sign of corrosion beyond a 
slight discoloration. 


Closeup of titanium ‘top-hat’. 


‘top-hat’ thwarts 


But titanium’s light weight (40% lighter than steel), 
means you must buy fewer pounds of metal for a given 
area. Furthermore, the cost of the metal is only a fraction 
of the cost of the finished assembly. Substituting titanium 
for stainless, therefore, increases the cost of a finished 
reactor, autoclave, valve or other piece of chemical equip- 
ment by only two or three times. Where titanium extends 
the service life of parts by such a factor, or eliminates 
costly maintenance and downtime, it’s the obvious choice 
over cheaper but less corrosion-resistant metals. 


At REM-CRU you can now get prompt delivery of 
this versatile metal in a wide variety of sizes, shapes and 
grades — including new high-strength, weldable alloys. 
REM-CRU engineers will be glad to help with selection, 
application or fabrication problems. 


To keep abreast of the latest developments on this 

vital metal, write to Dept. P-7 for the Rem-Cru Review — 
a free periodical presenting the latest 

technical data on titanium alloys. 


TITANIUM REM-CRU TITANIUM, INC., MIDLAND, PENNSYLVANIA 
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they switched. |; © | 


“SWITCH!” 
said Ostuco 


...4ànd savings were surprising ! 


Pleasant surprise, too! Bearings Company of America, 


Division of Federal-Mogul-Bower Bearings, Inc. Lan- 
caster, Pa., was machining Osruco seamless tubing 


to make a clutch release bearing collar used as 
original and replacement equipment. Results were fine! 


Then word came from Ostuco, recommending a 
switch to Ostuco’s newly developed NP-60, tubing 


specially processed for machineability. Cost was 
slightly higher, but BCA and Osruco engineers pre- 


dicted the savings would justify the change. 


and they SAVED! 


Processed 
NP-60 


Regular 

Production per 8 hour shift (units) 675 840 
12.35 10.03 

10.63 


Production time per 1000 units (hours). . 
Total Labor per 1000 units (man-hours)... 13.09 


Besides the savings, Bearings Company of America 


was pleased with the better finish of the new part. 
They point out that the collar in photo above "shows 
thé finish as it comes directly off the machine.” 

A happens, this way often enough to warrant check- 
ing with Osruco about your tubing applications and 


production problems. Contact your nearest Ostuco 
Sales Engineer or write direct to the Shelby factory 


—there's no obligation! 


zy OSTUCO TUBING 


SEAMLESS AND ELECTRIC RESISTANCE 
WELDED STEEL TUBING—Fabricating and Forging 
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OHIO SEAMLESS TUBE DIVISION 
CHICAGO (Ook Park) 


Birthplace of the Seamless Steel Tube Industry in America 
CHARLOTTE 


of Copperweld Steel Company * SHELBY, OHIO 


SALES OFFICES: BIRMINGHAM 
CLEVELAND * DAYTON * DENVER DETROIT (Ferndale 
HOUSTON * LOS ANGELES (Beverly Hills) + MOLINE 
NEW YORK * NORTH KANSAS CITY * PHILADELPHIA 
PITTSBURGH * RICHMOND * ROCHESTER * ST. LCUIS 

ST. PAUL SALT LAKE CITY * SEATTLE * TULSA WICHITA 
CANADA, RAILWAY & POWER ENGR. CORP., LTD 

EXPORT: COPPERWELD STEEL INTERNATIONAL COMPANY 


225 Broadway, New York 7, New York 


———— UB 
! 


I To Rely on SANDUSKY 
À Ts to Rely on Research & 


onm m m 


CHIEF 
SANDUSKY 


Ferrous and Non-Ferrous Centrifugally 
Cast Rolls, Sleeves, Tubes, Liners, Rings, 


Bushings, Bearings, Chutes, Retorts, Etc. 


There's a great deal more to a centrifugal casting than 
the finished product itself. It starts in the early stages 
of development and planning when Chief Sandusky 
technicians, through research and test experience, are 
able to specify valuable procedures that will save pro- 


duction expense and man-hours in your operation. 


Add to this research the right materials and consistent 
control and the result is a ferrous or non-ferrous cast- 
ing which will do its specific job while resisting heat. 


abrasion, and corrosion additional 


as required. An 
service is machining facilities for turning, boring. and 


drilling. 


Rely on Chief Sandusky as an organization of 
specialists with the answers to your problems with 


the finest of centrifugal castings. 


C. M. Lovsted & Co., Seattle, Wash. © 
Ala. © Cordes Bros 


Tynes Bros., Birmingham, 


San Francisco and Wilmington, Calif. 


Chie} SANDUSKY 
CENTRIFUGAL CASTINGS 


FERROUS AND NON-FERROUS 


SANDUSKY FOUNDRY AND MACHINE CO., Sandusky, Ohio 
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ımplifer. The sensitivities range be 


1500 microamp (5 

With 
proper amplification, these photocells 
will detect 0.001 ft-c. Hupp Electron 
ics Co., 743 Circle Ave., Park, 
Hl 


tween 20 and 


megohm down to 67,000 ohms 


- 


l'orest 


For more information 


Circle 57, inside back cover 


Ores 


Three-Way Sleeve Valve 
Designed to control clamp-type and 
similar single-acting air cylinders, this 


that actu 
In downstream position, air 


valve has a sliding sleeve 
ites it 
flows through to the cylinder; in up 
stream position, inlet air is cut off and 
exhaust ports opened. An extension 
on the sleeve deflects exhaust air to 
protect operator from air blast, blown 
chips or dirt. 
Available in 4, 4 


sizes, the valve 


NPI 


mounted di 


and $ in 
may be 
rectly in the cylinder port or at any 
convenient location in the airline. In 
let connection is female, outlet male 
\ ilve 


stainless steel; sleeve 


body is machined from solid 


is all brass, with 


Modernait 


Leandro, 


oil-resistant seals 
Corp., t00 


Calif 


O-ring 
Preda St., San 


For more information 


Circle 58, inside back cover 


Centrifugal Switch 


Designed to detect a slow down or 


stoppage of any motor or piece of 
machinery, this switch gives a signal 


or actuates an electrical circuit to start 


(Continued on page 244) 
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UPGRADE ENGINES AT LOW COST WITH 
FAIRBANKS-MORSE REWIND STARTERS 


Nx 


Here's why so many small-engine builders and users 
now make this easy addition 


One of the best bargains in tangible, salable quality im- 
provement you can add to the 1957 model of your small 
gasoline engine is a Fairbanks-Morse Rewind Starter. 
More thousands of Fairbanks-Morse starters are included 
by engine and equipment makers today than any other in 
this important field. The reasons are clear: 


Only Fairbanks-Morse makes an automatic rewind 
starter for every existing rope-start engine. Any serv- 
ice shop can add it to your unit — you can add it without 
costly redesigning. 


The biggest volume producer, Fairbanks-Morse, can 
give top quality at a better price. 


Exclusive simplicity of design, top-quality materials ... 
Properly used, Rewind Starter outlasts the engine to 
which it is applied. 


Popular independently on the resale market, the Fair- 
banks-Morse Rewind Starter name teams with your own 
to increase salability. Let, Fairbanks-Morse national 
advertising work for you. 

Exclusive design makes the Rewind Starter equally 


convenient mounted in any position on your engine — 
no redesign needed. 


A large network of Rewind Starter sales and service 
outlets assure ample service. 


e FAIRBANKS-MORSE 


i A name worth remembering when you want the BEST 


MAGNETOS * REWIND STARTERS * WATER SYSTEMS * GENERATING SETS 
PUMPS * MOTORS * SCALES * DIESEL LOCOMOTIVES AND ENGINES 
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HOW IT WORKS 


Starts quickly — When rotor assembly is rotated, 
cam-actuated special alloy shoes are forced out- 
ward until they grip the inner wall of the cup. 
Shoes are engaged after only \% in. pull of the 
cord. Spring-loaded, the shoes disengage instantly 
when pull stops. 


Simple design — There’s nothing to go wrong or 
wear out. Shock-free operation extends service 
life, usually longer than life of the engine on 
which starter is used. 


FREE TEST UNIT, Make us prove we have in production 
a high-quality Rewind Starter for easy application to your 
engine. Write us today on your letterhead, stating type, 
make, and model. No charge or obligation, of course. 








"FAIRFIELD 


RFIELD 


Experience MEANS TO YOU 


Experience is the “plus value” that goes into every Fairfield gear 
at no extra cost. It is your assurance of dependable gear per- 
formance combined with the utmost in production economy. 
By specializing exclusively in "Fine Gears Made to Order" for 
more than thirty-five years, Fairheld has become one of America's 
largest independent producers of these parts. This is why 
many makers of Construction Machinery . Agricultural 


Implements . . . Machine Tools . . . Material Handling 


Equipment . . . Trucks, Tractors, and Buses now regularly 


depend on Fairfield to meet their requirements. 
Fairfield's facilities are unexcelled. Here, in a new and ultra- 
modern plant you will find a complete metallurgical department, 


batteries of the most modern machines, testing laboratories, 
latest heat treating equipment—all operated by skilled crafts- 
men working under expert engineering supervision. For the 


Best in Gears, Specify Fairfield! 


FAIRFIELD 
Oo. 


MANUFACTURING C 


- ü 


— 


Ac FT 
2305 Citas Lafayette, 
S. Concord Rd. Indiana 
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Cas. | 


or stop allied or feeding machinery. 
Conditions such as clogging, slipping 
belts, broken shear-pins or drive chains, 
OI simple power interruptions are typi- 
cal of possible actuating causes. 
l'his model will accept any voltage 
from 6 to 600 v, ac or dc and operate 
at any speed up to 3400 rpm. Func- 
tioning of this switch is accomplished 
bv means of a metal-clad mercury tube 


mounted on an adjustable disc, and 
with an opposing off-center metal 
slug serving as a counterpart to re 
move any vibration due to the variable 
position of the mercury pool. Spin 
ning on a sealed ball bearing, the col 


lector rings complete the controlling 
factor. Ralph C. Gardner & Co., 
Lima Road, Fort Wayne 8, Ind. 


For more information 


Circle 59, inside back cover 


Panel-Mounted A-c Meters 


‘his meter is said to provide a stand 


ird. accuracy rating of +5 percent. 
Ihe manufacturer also claims that the 
radical change of design provides a 
meter that will withstand an overload 


of 300 percent. Sterling Mfg. Co., 


7199 Wentworth Ave., Cleveland, 
Ohio 
For more information 


Circle 60, inside back cover 


Hermetically Sealed 
Displacement Transducer 

\ new submersible type of variable 
permeance linear transducer will oper- 


ate completely submerged in liquid 


(Continued on page 247) 
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Machine Tools And 
mission Equipment 
STYLE p — 
unit con 
stationary a 
etal] housing. 
"250 through 4.000. 


P 

ROTO-FLE S be Compr essors 

3 parts. Si- Rugged flexibili 

sizes for angle = double unite? Oy 

STYLE RRO. through 409o, ^^ 

&oto-flex i 
e stuffing 

250 through 4.000 


A Complete Line 


Gits SHAFT SEALS 
For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed data. 


GITS BROS. MFG. Ço. 
18388 South Kilbourn Avenue + Chicago 23, Illinois 


Specialists In Lubricating Devices And 


Heavy Machine Tools a Shaft Seals For Almost Half-A-Century 
— igh-speed, 
TYLE DPC A hig 
arbon-faced seal, for more engan 
installation in heavy industrias 
machinery. Stock sizes for shafts 


.250 through 4.000. Hew sehold Appliances 


bled 
SGU—A factory-assem 
bt seal for the small-budge" 
user. Stock sizes for sha i 
through 1.000. 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial)under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 





Guarantee TOP Performance and Maximum Life! 


THESE TOP QUALITY FEATURES... 


(Standard on Miller Cylinders at no extra cost) 


Benefits To You 


CASE-HARDENED Piston Rods (52-54 
Rockwell "C") provide practically com- 


ETL ELE 


ple te protection against damage from ham- 
mer blows, wrench-dropping, mishandling, 
ind similar occurrences, Available from 
Miller at no extra cost. 


The HARD CHROME PLATING over 
the case-hardened rods protects against 
scratch-damage and rust. Available from 
Miller at no extra cost. 


Benefits To You 
“TEFLON” Rod Wipers and “TEFLON” . 
Hydraulic Piston Rod Seals withstand tem- <> 


peratures from—100°F. to plus S: They “gt 
are impervious to practically all known 
chemicals, including the fire-resistant, sp 

P 


cial, and standard hydraulic fluids in cur- b eA 
rent use. Available from Miller at no 


extra cost. u 


Benefits To You 
Highest quality Black Ferric Oxide Finish 
provide Ss rust protection in air cylinder op- 


eration and on all cylinders during ship- q Gc 


ping and installation 

Cylinder heads, caps, mountings, pistons, 

followers, tie rods, and the unplated por- L| 
tions of the piston rods have this finish EN 
at no extra cost on all Miller cylinders. TS 


(This finish not recommended for water 


service ) 


v^ 


jy wish fo pom» “ à ity ; T 
Ne. page 1? the ease sp : NOTE. On all Miller Hydraulic Piston 


this -— ; m oS. Seals: Leather Cup Seals are standard, 

de salt) " . . . 
proper q Piston Ring Seals are optional at »o extra 
Signed i — cost, and “Teflon” Cup Seals are available 


at extra cost. 


Title 


Member of the National Fluid Power Association 


MILLER FLUID POWER PIV Isic 


FLICK-REEDY CO 


SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND © YOUNGSTOWN è DAYTON + TOLEDO © CINCINNATI © COLUMBUS = ! 
PITTSBURGH © PHILADELPHIA © BOSTON * HARTFORD © NEW YORK CITY v 
BUFFALO * ROCHESTER è MINNEAPOLIS è GRAND RAPIDS è DETROIT © FLINT =Œ 2002-04 N. Hawthorne Ave. Melrose Park, Ill. 


FORT WAYNE è SOUTH BEND è INDIANAPOLIS è MILWAUKEE è LOUISVILLE 
KANSAS CITY *« SEATTLE © LOS ANGELES © SAN FRANCISCO * BALTIMORE 
DENVER è ST. LOUIS è MOLINE è CHICAGO è HOUSTON * ATLANTA " 5. A 
TORONTO, CANADA ond OTHER AREAS AIR & HYDRAULIC CYLINDERS BOOSTERS ACCUMUL 


COUNTERBALANCE CYLINDERS 
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under pressure. It is designed to sense 


linear motion, position, displacement 
or vibration. ‘The pickup housing 
in. all- welded. assembl ind the 
necting leads ar onducted out 
the immersion area through tubi 
which attaches to an AN fitting 
to the housing 

All material expose 

stainless steel. Linear ranges from 
0.2 to 164 m. are available. Variou 
models will work in ambient temper 
itures from 160 F to 1300 F. Cre 
cent Engineering & Research Co., 
11632 McBean St., El Monte, Calif 

For more information 


Circle 61, inside back cover 


Miniature Cooling Fan 


Ihe motor is of the inside-out con 
struction, whereby the electrical rotor 
ind the air moving impeller are in 
tegrally cast in one piece. This fan 
moves 58 cfm at free delivery and 
cfm at 2 in. static pressure. It is 
2x14 in. long and weighs 4 oz. The 
unit runs at 20,000 rpm and is wound 


(Continued on page 250) 
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PAT, PENDING 
_. . Eliminates 
valve and pump 


damage caused 


by overtightening 


ky joints. EASY 
of leaky | INSTALLATION! 


Thread 
«5. "TEFLON"' SEAL is im- Om 


mune to ALL hydraulic en pipe er 
; à fitting (no 

fluids and to steam, air, messy pipe 

water, solvents and prac- "dope" 


tically all gases and needed) . 


chemicals! ~~ €} Thread pipe 
or fitting 
4 threads 
... Withstands tempera- T 
I | 
tures from —100° F. to desired 


plus 500° F.! direction 


Tighten e» 


musa 
. +» Fully field tested and to complete 


proven by leading manu- — 

ssembly 
facturers! (only light 

torque 

required) . 

Tu uu stops present pipe thread leaks instantly, prevents 
future leaks, saves cost and labor of special or welded fittings. 
For 3000 psi operation (15,000 psi minimum proof pressure). 
Comes in '&" to 2⁄2” pipe thread sizes. 


TRU()seg, DiVisioN 


2002-04 N. Hawthorne Ave Melrose Park, Ill 


“Miller Fluid Power” is also a division of k.R 





For Ball Bearings 
THE TREND IS TO SKF” 


Sleek, slim, powerful, quiet... Mercury Outboards 
are the ruler of speed and spray — “Master of the 
Waterways.” Kiekhaefer Corporation, who makes 


them, was first to feature extensive use of anti- 
friction bearings in outboards. And Kiekhaefer is 
another concern that purchases single row, deep 
groove ball bearings from Sts. 


It’s a trend... brought about because those whose 
has them all business is to buy bearings recognize the improve- 
ments S0S has achieved in ball bearings — 

improvements in quiet running, improvements in 

sealing, improvements in bearing life. Maybe you 
too should switch to &(S Ball Bearings. 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


7709 


Ball Bearings C) Cylindrical Roller Bearings > 
Spherical Roller Bearings (=) “Tyson Tapered Roller Bearings (= 


) ` - 
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from Sylvania’s 4-way 


Now, Sylvania’s 4-way parts service is 
ready to offer you solder rings in any size 
and any quantity to meet all your produc- 
tion needs. 

New techniques, developed by Sylvania, 
introduce new economies and throw an 
entirely new light on preformed solder 
price and delivery. Solder rings is just 


PARTS 
DIVISION 


metal 
stamping 


* SYLVAN 


TELEVISION * 


LIGHTING * 


Product Engineering 


RADIO * 


Julv, 1956 


us 


special 
wire 


one of the many services offered by 
Sylvania’s Parts Division. 

Four-slides, and special Sylvania-de- 
signed equipment can meet all your needs 
in wire and ribbon forms and precision 
small parts. Complete design service is 
also provided and can introduce new 
economies into parts procurement. 


P 


molded electronic 


plastic parts 


IA 


In Canada 


ELECTRONICS * 


service 


Metal Stampings is an important part 
of Sylvania’s 4-way service to designers. For 
the complete story, write for the **Portfolio 
of 4-Way Service to Designers.’’ Address 
Dept. G335. 


SYLVANIA ELECTRIC PRODUCTS INc. 
1740 Broadway, New York 19, N.Y. 


Sylvania Electric (Canada) Ltd. 
University Tower Bldg., Montreal 


ATOMIC ENERGY 
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ACTUAL SIZE 
wkk 


for 400 cps only, either 200 v, threc 
phase or 115 v, single phase. Both 
types have an input of only 35 w 
l'he fan is fitted with solder-type her 


metic terminals rather than leadwire 


which allows the unit to be inserted in 
in airtight piping system. Rotron Mfg 
Lane W oodsto A 





Co., Schoonmaker 
N. ¥ 
For more information 


Circle 62, inside back cover 


] 


; Series E 
| 9* 


fabricated to customer specifi 


| MIUM 
Packed with PREMIUM Unicellular Rubber Floats 
/ Floats of hard unicellular rubber 
Powet and Performance! dE ire said to be lighter than 
cork, to withstand higher tempera 
tures, to be resistant to fungus growth, 


to need no protective coating, and to 
ind volume 





Here is a new, more powerful timing motor with the extra 
torque and gear train stamina you need for today’s ap- 


pliance timers and dozens of other timing jobs. And this 
bonus in power is combined with the usual HAYDON 

| chined and can be molded to shape 

with or without metal mounting arm 


maintain stable weight 


It can be drilled or otherwise ma 


hysterisis motor advantages; smail size, quiet operation, 
| he 


dependability, total enclosure and all-position synchronous 
It has a specific gravity of 0.14 


material is suitable for use in water, 


operation. 

Speeds — 1, 2, 4, 6, 8 and 10 rpm; torque -10 ounce-inches | 
oil, gasoline, aviation fuels and various 

other liquids, over a wide temperature 


-5 
17325 


at 1 rpm; 115 and 230 volt, 60 cycle. 


HAYDON MOTORS — A product of sound engineering 
and precision manufacturing . . . highest quality always. range. 
Euclid 


Write today for engineering data sheets on this new 2300 
and for catalogs describing the complete 


Series Motor... 
line of HAYDON Timing Motors and Devices. Or contact 
the HAYDON Field Engineer nearest you. 
* Trademark Reg. U.S. Patent Office Miniature 
Oil-Hydraulic Pump 


A series of miniaturized 


A SUBSIDIARY OF GENERAL TIME CORPORATION 
draulic pumps was designed, with un 


TORRINGTON 
usually high power/weight ratios and 


HAYDON Manufacturing Company, Inc. 
3131 ELM STREET, TORRINGTON, CONN. limited life, for use in missile hydraulic 
(Continued on page 253) 


Parker Appliance Co., 
Ave., Cleveland 12, Ohio 


For more information 


Circle 63, inside back cover 


oil-hy 


LR 


HEADQUARTERS FOR 
TIMING 
Product Engineering — July, 1956 





This compressor valve works with no impact 
for longer life, best efficiency 


Stainless steel strips, in red, open 
the Feather Valve ports by rolling 
contact against the lower plate. 
There is no impact 


The Feather* Valve is the lightest, simplest, quietest compressor valve 
ever developed. Flexible strips of stainless steel open and close the valve ports 
with a gentle rolling contact. There is no destructive impact even when the 
valve is operating as fast as forty times a second 

This lack of impact assures long life and negligible maintenance ie valve 
itself is all but indestructible. Absence of buffer plates and cushioning devices 
give it extreme simplicity 

The Feather Valve is quiet and reliable because of its lightness and tight 
contact seating. Valve action is very sharp. There is virtually no slip or back 
flow. As a result, you get minimum valve loss and use minimum power 

To get the utmost in performance, be sure you specify Worthington when you 
buy your next compressor. Worthington Corporation, Harrison, N. J 


WORTHINGTON 


= ae = = 


f; ~ 
4 X3» 
ixi SSS) 





WHAT'S YOUR C.Q.?* 


“COMPRESSOR QUOTIENT 


In-line or V-type—which is more efficient? In cer- 
tain fields, this is a hotly debated subject. In compres- 


sors, however, most authorities agree that the V-type 


design provides better balance, smoother running, and 
better cooling. Besides building only the more efficient 
V-type design, Worthington casts each cylinder sepa- 
rately from the crankcase. Air thus flows completely 
around the isolated cylinders, increasing efficiency and 


saving power dollars 


Why is this connecting rod ‘‘aerodynamically”’ 
sound? [his articulated connecting rod design assures 
smooth effortless operation, less bearing wear and longer 
life. Its used in all Worthington radial compressors 


because it lowers crankpin bearing pressure. One large 


Me TREE 
PEE 
— — án 


bearing carries peak connecting rod loads which occur 
at successive intervals. It's aerodynamically sound be- 
cause the design is also used in all modern radial air 


craft engines 


What important maintenance feature is he demon- 
strating? When à compressor is operating, valves open 
and close as many as thirty-three times a second. Valve 
maintenance is therefore of major concern to all users 
Unlike many other makes which require replacement 
of the complete cylinder or head, all Worthington com- 
pressors are equipped with individually. replaceable 
valves and valve guard seats. This is just one of the 
many Worthington features which save vou time and 


money 


To increase your C. Q., write today for the complete story on Worthington’s line of standard 
compressors. Ask for bulletins H-630-Bl and H-605-B3C. Address Section PC64, Worthington 
Corporation, Harrison, N. J. In Canada: Worthington (¢ anada) 1955, Ltd., Toronto, Ont. 


WORTHINGTON 


J— — Y 
T f y x m 
T 777 A Re -- 


SPECIFY THESE WORTHINGTON STANDARD PRODUCTS ON YOUR EQUIPMENT 


^ir Compressors « Pumps * Multi-V-Drives * Al!'speed Drives 





New Parts and Materials continued 


there's an amazing 


< CONCENTRATION OF HEAT 


in this tiny cartridge unit! 


P 


the new WATLOW 


FIREROD 


cartridge heaters 


A new design advantage for you. As 
much heat in 1/5th the space. Stan- 
dard Units from 1144” to 12” long, 

38" and V2" dia. 


systems and motorpump assembly in 
stallations for supplving emergency ACTUAL SIZE 
power on aircraft. Under conditions Ed (78 " long, 3$" dia.) 
of optimum system operating pressure Rating: 115 V. —125 W. 
ind maximum design speed, certain 
models are capable of developing mor Example of Application 
than 6 hp per Ib of total weight 


Pump life and performance is con 


Used to heat metal die to 900°F. 
forming titanium in the Aircraft WRITE... for 


Base H 
sistent for inlet oil temperature condi Industry. lilustrated Bulletin. 


tions up to 200 | Pumps having 


strokes up to 15 deg are availabk 


Model 3906 is 24xl% in. dia, and 
weighs less than ] lb. Vickers Inc., 
Box 302, Detroit 32, Mich 

For more informatior 


Circle 64, inside back cover 


Clamp Coupling for Hose 


Positive positioning is obtained as 
the outside rib of the clamp is locked 
between the collar and hex of the in 
sert, before tightening. The device is 
for low, medium and high pressure 
hose up to 5000 psi working pressurc 
Clamps available for hose sizes ranging 
from 4 to 2 in. ID, according to pres 
sure requirements. Three standard in- 


(Continued on page 256) 
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SINCE 1922—DESIGNERS AND MANU. 
FACTURERS OF ELECTRIC HEATING UNITS 


- 


ELECTRIC MFG. CO. 
21392 FERGUSON | AVE. 


THE A. W. HAYDON CO. SPECIAL TIME DELAY RELAY 
never gives in to severe vibration, shock or sustained acceleration. 
Positive detent arrangement maintains time setting under all 
conditions. Large adjusting knob facilitates changing of time 
setting. Stepless clutch drive minimizes clutch error. 
SPECIFICATIONS 
1JK Voltage Range: 24-29 Volts DC at 68'^F. 
2. Accuracy over Calibrated Range of adjustment: x 


(a) +0.1 second or +1% of setting, ønder condition 1: 


(b) +0.15 second or +2% of setting, over wide 
temperature range. 


3. Meet Military Specs. for temperature, altitude, sand and dust, 
fungus, salt spray, radio filtering. 

4. Vibration: 5-55CPS with total excursion 0.060". 

Current ratings at 29 Volts and room temperature: 

1. Motor— 2. Clutch— 3. Contacts— 
25 Milliamps 200 Milliamps 1.0 Amp inductive 

Time delay period can be adjusted in 2/10 second increments a 

over Em of 0.2—30 seconds, Request). 

PREFERRED WHERE PERFORMANCE IS PARAMOUNT 


22) NORTH ELM svatüv 
AW, IAYDON Company WATERBURY 20, d 


Design ond Manufacture of Hloctre-Mocesial Timing Davies. CONNECTICUT 





e. 


NE 
Oat a [on en YU" mind ? 


Burdened down with a problem in 
design diminution, weight reduction, power 
capsutation? Lighten the Load on youz mind- 
send for the amazing story on how 


MP BEX suck as these OOo- 
make (e | A (tee £. 


`a 
K MINIATURE PRECISION BEARINGS, INC. 


4 Precision Park, Keene, New Hampshire 
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for reliability. plus versatility 


An electrically-controlled pneumatic-hydraulic tool combining the 
convenience of a hand tool and the power of a bench press 
. « . Mounted on a portable cart which serves as a support 
. « . Power unit and tool may be detached for use in hard- 
to-reach locations . . . Operated either by foot pedal 
or thumb contact button... Adapted for use on A-MP 


Solistrand, Ampli-Bond and Aluminum terminals. 


ask about 


ing E utie AA rona 


TO BETTER WIRING 


E Aircraft-Marine Products, Inc. 


General Offices: Harrisburg, Pa 
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The new Gerotor MB-PMB1.5 Pump-Motor opens wider 
horizons to the hydraulic designer. Usable as either a 
pump or a motor, this compact power-package delivers 
a combination of features previously not found in stand- 
ard designs. 

e 2000 P.S.l.—5000 R.P.M. 

©115% Starting Torque 

©10—1 Speed Range, at 

e Constant Torque 

* Reversability 

e Up to 3.4 H.P. 

* High Efficiency, at 

* Low Operating Cost. 


Consult your nearest Gerotor distributor. Free literature 
available . . . write: 


Progress Mrsugh Vail Power by 


CORPORATION 


1511 MARYLAND AVENUE, BALTINORE 3, MARYLAND 


Hydraulic $ a Variable 2 aV S. PneuBin— 
Pumps t Speed Bm ox e EE Pneumatic 
and 3 Hydraulic Interact Bin 

Motors g i Transmissions i " Evacuators 


New Parts and Materials continued 


serts: male pipe, male flare and swivel 
female. Malleable iron clamp is fui 
nished with heat treated bolts, East 
man Mfg. Co., Manitowoc, Wis. 

For more information 


Circle 65, inside back cover 


Flexible Gear Coupling 

\ type of gear coupling accommo 
dating mill motors with tapered shafts 
has a sleeve and one hub of standard 
design. ‘The other hub is taper-bored 
to specification and a space provided 
for a nut on the end of the motor 
shaft. Horsepower capacity is said to 
be greater than that of conventional 
flange-and-bolt types. 

Mill motor flexible gear couplings 
are available in stock sizes § to 6 in 
with capacities ranging from 4 to 
600 hp per 100 rpm. Sier-Bath Gear 
and Pump Co., Inc., 9249 Hudson 
Blvd., N. Bergen, N. J. 

For more information 


Circle 66, inside back cover 


Centrifugal Blower 


The blower has maximum dimen- 
sions of 3g x 42 in. It can be fur 
nished with motors built to applicable 
government specifications operating 
from 115 v, single or three-phase, 60 
or 400 cps 24 v, de. Typical air deliv 


(Continued on page 257) 
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New Parts and Materials continued 


ery is 60 cfm, when driven by a four 
pole motor at 11,000 rpm. American 
Electronics, Inc., 655 W. Washington 
Blvd., Los Angeles 15, Calif. 

For more information 


Circle 67, inside back cover 


Hysteresis Clutch 

\ hysteresis clutch for maximum 
torque with a minimum amount of 
control power is used in applications 
requiring proportional torque control 
lorque generated in the hysteresis 
clutch is 140 in.-oz, with input power 
of 65 milliamp at 78 v, de. The coil 
resistance at 25 deg is 1200 ohm 
Overall dimensions are .pproximateh 
3íx44 in. length. American. Electron 
cs, Inc., 655 W. Washington Blvd., 
Los Angeles 15, Calif 

For more information 


Circle 68, inside back cover 


Motor Speed Control 


Through multiple-feedback design, 
this magnetic amplifier control unit 
measures operating speed of a motor 
bv sensing its armature current and 
voltage drop. It applies an instanta 
neous correction voltage whenever load 
conditions or other causes threaten a 
speed change. Motor speed can be 
preset by means of a conventional 2 w 
rheostat, remotely located if desired. 


(Continued on page 258) 
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Our customer* needed a variable speed device to power 
a conveyor "assembly and test stand" which would ac- 
commodate metal conveyors up to 18 feet in width and 
up to 100 feet long. The Gerotor Variable Speed Hydraulic 
Transmission was the drive selected because it has a: 


. wide enough speed range 
. smooth enough power flow 
. built-in overload protection 
. compact size, and 

5. low maintenance factor. 


The installation engineered by Gerotor allows the operator 
to run the conveyor at speeds from a smooth creep con- 
dition of 6 inches per minute to 120 feet per minute. The 
added versatility of being able to adjust the torque output 
at any speed was theirs at NO EXTRA COST, and the 
conveyor can be stopped or reversed by means of the 
Gerotor Transmission. 


If you have a hydraulic transmission problem . . . bring 
it to Gerotor. Free literature available . . . write: 


ispueo /Faouglé Thais Pouce g= 1A 


CORPORATION 


1511 MARYLAND AVENUE, BALTIMORE 3, MARYLAND 
TT s mr ` en 
Hydraulic 8 d Variable - aye PneuBin— " 
Pumps i Speed 1 BUE | Pneumatic 
and Hydraulic Bites. es Bin 

Motors Transmissions O Evacuators 





VERTS ERIT BALEARS 


FROM THIS ALL-NEW PLANT- 
MORE AND BETTER BELLOWS 


On its new 15-acre site at Milford, Conn., Bridgeport Ther- 
mostat now has 180,000 square feet of automated production 
facilities to assure quick delivery of all the bellows or bellows 
assemblies you need ... at the lowest possible cost. A tem- 
perature and humidity controlled room for charging bellows 
assemblies is only one of the many ways in which this ultra- 
modern plant promises you bellows assemblies of consistently 
high quality. ` 


V4" DIAMETER BELLOWS 


Progress at Bridgeport is typified 
by this tiny bellows for miniatur- 
ization. Available in seamless 
design with a wide range of char- 
acteristics in brass, phosphor 
bronze, beryllium copper and 
monel. Larger sizes available. 


BRIDGEPORT THERMOSTAT DIVISION + MILFORD, CONN. 


Please send me the following information: (Dept. NP-125 
[] Full details on small-diameter bellows. 


[] Bellows Engineering Bulletin. 


NAME 
COMPANY 
ADDRESS 


New Parts and Materials continued 


lhe unit can be attached to any 

universal motor from 1/50 to 1/15 
hp rated for 115 v operation without 

ny wiring changes. CGS Laboratories, 
Inc., 391 Ludlow St., Stamford, Conn 
For more information 


Circle 69, inside back cover 


Three-Pole 
Sampling Switches 
(hese switches provide constant 
force brushes, precision phasing, onc 
to three poles, up to 60 shorting or 
30 non-shorting channels per pole, 
omplete with 6, 12, or 28 v, d-c mo 
tor, shielded rf filter, spur gear reduc 
tion. Also available with speed gov 
nor, Plugs recessed and mounted 
into housing 
\pproximate dimensions are 2.687x 
25 in. square. General Devices Inc., 
Princeton, N. J 
For more information 
Circle 70, inside back cover 


Glass Fiber Reinforced 
Outlet Box 

[he fully insulated box is said to 
climinate need for grounding on mam 


circuits. The unit is available. with 


tandard round knock outs, completely 


(Continued on page 262) 
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Photographic lines on a Kodagraph Autopositive Paper Translucer 


| E can vou make changes in a drawing — but still 


keep the original design intact — without costly 
retracing? In thousands of drafting rooms they follow 


e. * 
To simplify this short cut: Re produc e the drau ing on Kodagraph 


Autopositive Paper Translucent 


design changes This gives you a positive photographic interme- 


diate directly, without a negative step or darkroom 
processing Remove the unwanted detail from this 
print with a moistened pencil eraser. Add the new 
design with pencil or ink—and presto! You have a 
new print-making master on high-quality vellum 
tvpe paper, which will turn out sharp, legible blue- 
prints or direct-process prints at fast machine speeds. 


This is just another example of the way you'll save 
with low-cost Kodagraph Materials, which you, or 
your local blueprinter, can process quickly 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 


EASTMAN KODAK COMPANY 
Graphic Reproduction Division, Rochester 4, N. Y 


New booklet IS Ge ntle men Ple ise se nd me a tree py O new 
jam-packed with 

valuable tips on sii 

saving drafting Company. 


time, protecting 
€ protec i Stet... 


drawings, getting 
better prints. City 


Product. Enginecrin: July, 





THE SUTCO 


MINI-LAP * 


A completely new concept of 
permanent, split-capacitor motor %* Patent Pending 
design...sets new standards 
for minimum motor cost... 
plus higher efficiency 
Type 6C — up to !/ H. P. 
1050 R. P. M. 


4-Pole Type 4D — up to 1/8 H.P. 1,550 R.P. M 


WRITE TO: SUTCO, ORIGINAL EQUIPMENT DIVISION 





MOTORS 


A FAMILY OF SHADED-POLE MOTORS-— 
BUILT TO YOUR EXACT SPECIFICATIONS 


Sutco provides you with a completely new design in shaded-pole motors for quieter 
operation and lower cost. Adaptable for automation, Sutco Standard Shaded-Pole 


Motors are available in the following ratings: 


e 2-POLE — UP TO 1/60 H. P. € 4-POLE— UP TO 1/8 H. P. € 6-POLE— UP TO 1/4 H. P. t 
1 6-Pole — Type 6D — 1050 R. P. M. using same frame as Mini-Lap Motor 


All Sutco Mini-Lap and larger Shaded-Pole Motors provide positive lubrication to 
rigid-type babbit bearings. Highest quality insulation impregnated for moisture 
resistance to assure reliable performance under unfavorable conditions. 

Whatever your requirements in shaded-pole or permanent, split-capacitor, fractional 
horsepower motors — Sutco can meet them. Refer your motor requirements to 


our staff of competent sales and product engineers for the most economical 


recommendations for your applications. 


4-Pole Type 4€ — up to 1/25 H.P. 1,550 R. P. M 2-Pole Type 2A — up to 1/60 H. P. 2,500 to 3,200 R. P. M 


ORIGINAL EQUIPMENT 


k , Ut1eo THE O. A. SUTTON CORPORATION, INC., WICHITA, KANSAS 





For Equipment Manufacturers... 
SIMPLE, COMPACT, PRECISE 
AUTOMATIC CONTROL 


Y 
= 


ATCOTROL 
DIAL TIMERS 


--. anew high in performance ...a new low in cost 


Whether your needs are for one Atcotrol handles up to four load 
timer per unit or for banks of circuits in more than 147 circuit 
timers to control an intricate proc- arrangements .. . « ither reset or 
ess. investigate Atcotrol Timers "on-reset. 

Unique non-slip clutch, with in- 
finite engagement, provides high 
repeat accuracy. No lubrication is 
evel required, Complete service 


now. 

They hold costs down so many 
ways . . . the initial cost is only 
about $45.00 . . . the installation is requires but a screwdriver and a 
fast, only one hole with filed notch set serew wrench. 

. and if you require many dif- You have to see Atcotrol in 
ferent ranges, a small inventory action to fully realize its many 
will suffice. advantages! | 


FREE TRIAL OFFER TO EQUIPMENT MANUFACTURERS 
You can fully evaluate Ateotrol performance on the equipment you manu- 
facture, under your operating conditions, in your laboratory, without 


obligation. An Atcotrol will be sent to you for test purposes, without 
charge, for as long as you need it. 


AUTOMATIC TEMPERATURE CONTROL CO. 
Subsidiary of Safety Industries, Inc. 
5244 Pulaski Avenue, Phila. 44, Pa. 


Please send me an Afcotrol on consignment, for 
tes! purposes. 


NAME - 
COMPANY 


STREET 


ciTY d s ZONE /. STATE . 


POWERLITE DEVICES, LTD., TORONTO, MONTREAL AND VANCOUVER 


New Parts and Materials continued 
GF We - d nim 
sealed and permitting the use of stand 
ard connectors. Octagon box is fur 
nished with or without internal 
clamps. Porcelain Products, Inc., Find 
lav. ( )hio 
For more information 


Circle 71, inside back cover 


Silent Bin Vibrator 


Weighing 25 lb this device is de 
signed for use on hoppers, bins, chutes, 
packers, and all other bulk handling 
quipment. Built on the rotating c 
entric weight principle, the vibrator 


is said ot make no more noise than an 


electric motor. ‘The unit is electrically 


operated and is available in all com 


l ni It draws | WM 
7-7 y] 


2 2/5 ID M t, and 
vith mounting plates for either port 
ible or permanent installation. Cleve 
land Vibrator Co., Cleveland 13, Ohio 
For more information 


Circle 72, inside back cover 


Acceleration-Sensitive 
Switch 

vheir nstruments, 
devices are required 
pre-determined acceler 
unit has a snap-acting 
nt capable of being set 
in manufacture, to open or 
when the desired G level i: 
ied | wo basi stvles ire wail 
1 momentary-contact unit that 
yperates at the rated level and snaps 
back to its initial position when the 
icceleration falls below this level, and 
|i manually reset unit that latches in its 
yperated position until the reset but 
ton is pushed. Both styles are avail- 
ible in explosionproof case, or im 
hermetically sealed housing. Models 
with inte 


ral time-delay are also avail 


( 

lI hese switches are rated at 30 v, ] 
imp inductive or 2 amp, resistive load 
(Continued on page 266) 
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Breaker strips molded of impact styrene 
on door and door frame of refric« 


Hotpoint Co., Chicago 44, Ill 


Why breaker strips for Hotpoint 
are BAKELITE impact styrene 


The new Hotp: int" refrigerat | 
portant features of BAKELITE Bra 
TMD-5151, the material from 
strips are molded 


One feature is toughness-th 


under the day-in, day-out successi 


even at —40 deg. E The other feature is styl — th 
perfectly-reproduced mold details, the uniformly (ec) 
matched color, the outstanding surfa gk it 
withstands household cleaning solution 

Do your products need this combi: ion of per- BAKELITE 
formance and appearance qualitic Take a look at RAND 
BAKELITE Impact Styrene TMD-5151. It's just one 
of several Bakelite Company materials at : ork in PLASTICS 
electrical and refrigeration applications. To help fit 
the right one to your needs, Bakelite Company 
otters qualified technic al assistance. Writ De pt 


)Q 1 4 
PS-145 for informa 


BAKELITE COMPANY 
| Carbon Corporation MAA 30 E. 42nd St., N. Y. 17 
l le Canada Limited, Belles Ontar 


egistered trade -marks of UCC 





improving product characteristics 
by converting to precision 


centr-O-cast aluminum castings 


Whether designing a new product or looking for ways to 
improve an established one, you should consider the many 
advantages to be obtained with high quality aluminum 
castings from Centr-O-Cast. At Centr-O-Cast, you can 
draw on the vast knowledge of our engineers for help 
with your design, and on the experience of our 

molding section to produce the finest parts 


from that design. 


Part of the high-pressure hydraulic system in an 
aircraft, this casting must be of minimum weight 
yet possess the strength to withstand 3750 Ibs. 
bursting pressure. No porosity or inclusions are 
therefore allowable, and uniform quality is es- 
sential. In its heat-treated condition as supplied 
by Centr-O-Cast, this aluminum alloy casting 
machines as smoothly and accurately as the 


finest of free-cutting steels. Thus accurate toler- 
ances in chambers and thread diameters are 


easily maintained. 


Originally produced in cast iron, this 
burner housing is now cast of aluminum 
in a cored permanent mold by Centr-O- 
Cast. The decrease in weight has lessened 
shipping costs, and made the finished unit 
easier to suspend in use. The cast-in holes 
and the accuracy of the permanent mold 
eliminate the need for machining on the 
flat surfaces and reduce the amount 
needed on the cored holes and formed 
flange. The smoother internal surfaces 
result in better gas flow and the natural 
aluminum gives desired reflection. 


This overhead door pulley is cast from aluminum in 
permanent molds. In addition to the high strength and 
light weight inherent in aluminum, the accuracy of the 
casting results in a center hole so precise that ma- 
chining is not needed. And the spiral grooves are so 
vniform in diameter and correctly spaced that the 
pulley winds evenly, without danger of raising one 
side of the door before the other. The aluminum part 
requires no paint, and resists weathering. 


Because we work with many molding techniques — 

permanent mold, semi-permanent, centrifugal or centri- 

p ; fuge—our engineers are not limited in their 

f 4 0 n d r T recommendations and can better assist you in choosing 
£ ff a rr the right casting method for your product. We work 
` O L (j L g in all the aluminum alloys, have heat-treating 
facilities, and are equipped to produce castings ranging 


CENTR-O-CAST AND ENGINEERING COMPANY Mir quin A PP quei" 


Write for our illustrated brochure or a personal 
45 $t. Jean Avenue, Detroit, Michigan call by our casting consultant, 
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Belt vibration is a design headache . . . 
eliminate it by specifying Veelos! 


$ This test proves Veelos V-belts 
E a + 
~ cut vibration up to 90% 


Why chance running into vibration troubles when Veelos 
V-belts stop belt vibration before it starts. Particularly in 
designing for air conditioning, ventilating, refrigeration and 
precision equipment where belt vibration and noise are 
costly factors . . . 
bration Test (above), before you specify. This test proves 


you owe tit to yourse If to see the Veelos Vi- 


Veelos cuts vibration up to 90% over any belt you're using. 
The vibration story can become a big factor in selling your 
machines. With Veelos Belts you assure your customers of 
less bearing wear, less spoilage and less downtime. 


— 


Veelos allows you complete 
design freedom, too! 


With Veelos you fit the belt to the drive, not the drive to 
the belt—because Veelos is adjustable to any length. You 
can use outboard bearings to advantage because Veelos is in- 
stalled easily without dismantling any part of the machine. 
With Veelos you need not design for belt adjustment—no 
idler, no slide rail or any other belt.tightening device is 
needed. Simply add or delete links; that's all; no tilting or 
moving motors. A 15 minute demonstration shows you the 
many advantages Veelos offers. 


M.M.& B. Co. 1956 


C Specify Veelos for a 
smoother-running drive 


Ordinary V-belts have varying spots of density, due to their 
construction, which throw them out of balance. Veelos Belts 
are absolutely uniform; every stud and link identical; every 
foot of the reel is perfectly balanced. The beveled links, the 
machine-cut sides add up to better vibrationless performance. 
And by specifying Veelos, you're doing yourself a big favor 
... because your customers will be more pleased with the 
added efficiency of your machines. Your Veelos salesman can 
give you proof that Veelos outperforms any other V-belt, by 
test, right before your eyes. 


For free vibration demonstration 
V and Veelos Data Book write to: 


—— MANHEIM 


LINK V-BELT 


Manufacturing & Belting Company 


207 Stiegel St., Manheim, Pa. 
Veelos is known as 
Veelink outside U.S.A 


“Industrial Belt 
Specialists Since 1911” 





New Parts and Materials continued 


[hey can be furnished to operate at 


inv level from 2.5 to 15 G absolut 


with precision of +0.2 G. | requency 
range is 0 to 10 eps. W. L. Maxson 
Corp., 47-37 Austell Pl., Long Island 


What City 1, NI 
center distance 


would you Bj Hl 


use? 


For more information 


Circle 73, inside back cover 


Printed Card Receptacle 

two isolated rows of contact 
of heat-treated beryllium 
ver-plated with gold flash 


Insulating body is available in glass 


Maximum power transmission efficiency is obtained 
when the center distance, in each case, is correct. inii. a 


Center distances must be more than one half the diame- 
ter of both sprockets (otherwise the teeth would touch). 
Best results are obtained when a center distance of 30 to 
50 times the pitch of the chain is used. Eighty times the without snap-in polarizing pins. Avail 
pitch is considered maximum. For pulsating drives, the ible with 6. 10. 15. 18 and 22 con 
center distance should be shortened to 20 to 30 times tacts per row, for ww and s in. printed 
the pitch. Chain sag should be equivalent to approximately 
2% of the center distance. 


reinforced alkyd to mect rigid mechan 
ical and electrical specifications. Re 
ceptacles can be supplied with o: 


cards, these receptacles have an insula 
tion resistance of over 100,000 


megohm and voltage capacity of 2200 
ACME ENGINEERS OFFER FREE ADVISORY SERVICE. v, ac (rms), at sea level, and 600 v, ac 
Whatever the problem, Acme Chain Engineers are rms), at 60,000 ft. U.S. Compon 
always willing to lend a hand. Call direct to Acme , i 
for sound advice or field assistance. ents, Inc., 454 E. 148 St., New York 


FREE TEXT. Designers and engineers may write for 5, N. Y 
a free copy of this 76 page chain text. It's loaded For more information 
i with chain data, specifications, illustrations and Circle 74, inside back cover 
TE | | facts you should know about chain applications. 
it n ACME CHAIN CORP., Dept. IE Holyoke, 
Miass, 


Door Interlock Switch 


\ subminiature interlock switch, 
designed for use on radio, radar, X-ray 
ind other hazardous high-frequency 


equipment cabinets, is designed to cut 
Write or 


Call JE 2-9458 } off power automatically when a sery 
for immediate 5 


delivery or 
— oe ictuator to the maintained contact 
engineering service. 


ice door is opened. By pulling a rod 


position, it is possible to check cit 
cuits with the power on. ‘The rod 
iutomatically returns to normal posi 


tion when a door is closed. 
HOLYOKE 


The total travel in cither direction 
MASSACHUSETTS 


(Continued on page 271) 
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C437A GAS PRESSURE SWITCH 


Oo cama Q 


Designed expressly to 
fulfill the require 

ments of Associated 
Factory Mutual and 
Underwriters’ Labora 

tortes. 


New Industrial 
Gas Pressure Switch 


offers 4 exclusive safety features 


Use this new Honeywell C437A Industrial Pres- 
sure Switch as a safety cutoff on multiple burner 
gas installations . . . as a pressure controller for 
hazardous gases . . . or as a differential controller 
for air or non-hazardous gases. It's simply de- 
signed, yet provides complete protection. 


The C437A Industrial Gas Pressure Switch has 
these exclusive safety features: 


1. Sealed Pressure Chamber—Should the dia- 
phragm rupture from over pressure or any other 
cause, gas can’t escape into the switch compart- 
ment or to the atmosphere. The pressure chamber 
is fitted with a pipe tap to permit venting to 
the stack. 


2. Protected Settings — All adjustments are inside 
the case for protection against careless or acci- 
dental manipulation. A metal plate on the side of 
the case must be removed before changes in ad- 
justment can be made. 


@ REFERENCE DATA: 
Send for Specification 
$1011-1 Honeywell Gas 
Pressure Switch C437A 
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3. Ever-Visible Switch Position and Control 
Settings — The entire cover of the pressure switch 
is a window. Position of the mercury switch and 
adjustment of the control settings can be deter- 
mined at a glance. 

4. Lockout Mechanism —An optional safety fea- 
ture, when manual resetting is desired. The lock- 
out mechanism prevents the switch from remaking 
contact after pressure has once dropped below the 
setpoint even though pressure returns to 
norma!. The lockout release button is the only 
adjustment that can be manipulated without re- 
moval of the protecting metal plate. 


For complete information, call the nearest Honey- 
well office. A Honeywell sales engineer is as near 
as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR Co., 
[Industrial Division, Wayne and Windrim Avenues, 
Philadelphia 44, Pa.—in Canada, Toronto 17, 
Ontario. 


Honeywell 
wt uc Coity 


f 


WONLTWELL 





RESEARCH * DESIGN * METALLURGY * PRECISION MANUFACTURING 


Our 56 years of specialized experience is part of every one 
of the millions of sleeve bearings we produce each year. It 
means that each of these bearings will meet the most 
exacting requirements of practically every type of auto- 
motive, industrial and agricultural equipment. We maintain 
complete facilities for research and engineering, and quality 


control in all of our plants. 


SINCE 1899 


FEDERAL-MOGUL-BOWER BEARINGS, INC., 11044 SHOEMAKER," DETROIT 13, MICHIGAN 
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During rotation at a given angle, pin or slipper- 
type joints speed up, slow down twice during one 
revolution, as shown by the solid line in the graph. 


Rzeppa Joints always transmit torque smoothly, 
even at unbalanced angles. Note constant veloc- 
ity of 100% for Rzeppa Joint (dotted line). 


Are You Getting The Design Advantages Of Constant Velocity? 


The simple illustration above shows how Rzeppa 
Constant Velocity Joints transmit torques smoothly 
—and profitably—on many of today’s most ad- 
vanced designs. 
Machinery and equipment of all types can take 
advantage of Hzeppa's unique design. It makes 
possible these money-saving features: 

INCREASED SPEEDS 

REDUCED, DOW N-TIME / 

LOWER MAINTENANCE A% 

e GREATER ANGLES i& 

Why not investigate? Write today for e. 
descriptive literature. 
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CONSTANT 
VELOCITY 
UNIVERSAL 
JOINTS 


/ THE GEAR GRINDING MACHINE COMPANY 


3939 Christopher, Detroit 11, Michigan 


Manufacturers of: Fully Automatic Gear Grinding Machines @ Detroit 
Screwmatic 750 single spindle screw machine. 





Bonding rubber to nylon 
is one of PHOENIX’ specialties 


We are unusually successful at bonding natura! and 
synthetic rubber to nylon. For example, with the flex- 
ible coupling shown below, the rubber will actually 
rupture before bond failure. 

When you work with PHOENIX you have twenty 
years’ experience in developmental work at your dis- 
posal. Quality control is of the utmost importance at 
PHOENIX. Modern laboratory facilities and exacting 


PUTTING THIS FLEXIBLE 
RUBBER-NYLON COUPLING 
THROUGH THE PACES. 
TESTING ITS “BEND,” 
TENSILE STRENGTH AND TORQUE. 


Ann \ 


production control methods assure the closest of toler- 
ances. 

It is PHOENIX’ practice to work in strictest con- 
fidence with our customers. Whatever rubber molding 
problems you may have, call on us. We are here to 
serve you. 

Please address all inquiries to Rubber Products 
Division. 


PHOENIX should be your source for custom rubber molding 


PHOENIX MANUFACTURING COMPANY 


RUBBER PRODUCTS DIVISION 


JOLIET, ILLINOIS 
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New Parts and Materials continued | 


3 


aT 


3] 5.3 


of the actuator plunger is in., ap 
proximately. ‘The over-all size of the 
issembly is 1532x81x13 in. The clectri 
cal rating is: 5 amp, 125 or 250 v, a 
30 v, de (inductive or resistive Sea 
level, 3 amp; 50,000 ft, 2.5 amp. 
Maximum inrush is 15 amp. Micro 
Switch, Div. Minneapolis-Honeywell 
Regulator Co., Freeport, I 

For more information 


Circle 75, inside back cover 


i 
Rotary Sector Potentiometer 


Housed in a cast aluminum case, 
this potentiometer is designed to with 
stand up to 40 Ib side load on the 
shaft while operating. It ilso gasket 
md O-ring sealed against immersion 
to 15 ps! 

Fhe unit is rated at up to 2 w dis 
sipation per element. Up to 110 deg 
active travel, 5 deg overtravel each 
end, is possible. Resolution, 1/17 deg 


MINCO Engineering & Mfg., 801 8 


Townsend Design Service Reduced Cost of 
This Part from $10 to $5 per Thousand 


The two parts shown above dem- 
onstrate how Townsend engineers 
saved an appliance manufacturer 
$5.00 per thousand by redesign- 
ing a special fastener so that it 
could be produced by cold-form- 
ing. By redesigning this part a 
costly machining operation was 
eliminated. 

The shouldered screw at left, 
above, an integral part of a major 
appliance, was originally pro- 
duced by another method at a 
cost of about $10.00 per thou- 
sand. Townsend engineers applied 
their extensive knowledge of cold- 
forming techniques to the prob- 
lem and by slightly changing the 
design found that the part could 
be produced for about $5.00 per 
thousand—a clear savings of 50°; 
on a part used in great volume. 
The new part shown at right pro- 
vides just as efficient a fastener 
as the old. 


This is a typical example of 


how the Townsend Technical 
Sales Department can help you 


in your efforts to improve your 
produc ts and reduce assembly 
costs. These men can serve you 
in several ways—they will act as 
fastening consultants to your de- 
sign and production engineers 
they will design special parts or 
recommend the best standard 
fasteners. They often study an 
entire assembly procedure and 
suggest improved techniques 

The Technical Sales Depart- 
ment has back of it a company 
with nearly a century and a half 
of wire drawing and cold-forming 
experience. Townsend regularly 
produces more than 10,000 stand- 
ard and special parts and fasten- 
ers—has the capacity to manu- 
facture more than 60-million 
pieces a day. 

To learn how you may use 
Townsend services to effect sub- 
stantial savings in material costs, 
speed production and improve 
your products, write today for 
illustrated bulletins or use the 
coupon below. 


The Fastening Authority 


ownsend 


St., S.E., Minneapolis 14, Minn 


For more information 
Circle 76, inside back cover 


COMPANY * ESTABLISHED 1816 
NEW BRIGHTON, PENNSYLVANIA 
Sales Offices in Principal Cities 


Cherry Rivet Division + Santa Ana, Califernia 
Control Transformers 


In Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 
According to the manufacturer, thi 

TOWNSEND COMPANY 

Post Office Box 237D Name 


New Brighton, Pa » 
Company 
taps to provide 1 selection of coni 


Please send Technical Soles 
Department Bulletins TL-89, 
TL-96 and TL-98. 


series of transformer vas designed 


with five primary and four secondary 


(Continued on page 274) Street 


City 





(Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER ilI—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


Chromate conversion coatings are wide 
ly accepted throughout industry as an 
economical means of providing corrosion 


protection, a good base for paint and de 
corative finishes for non-ferrous metals 
Certain of these coatings also possess 
chemical polishing abilities that have lus 
ter-producing, as well as corrosion-inhib 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How 
ever, continued developments in this field 
have been so rapid that many manufac 
turers may nct be completely aware of the 
breadth of application of this type of fin 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 


in cost. Report I on decorative, corrosion 


resistant finishes and Report II on paint 


base corrosion-resistant finishes are avail 
able on request 


The degree of luster possible on a sur 


face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 


combination of these, depending upon the 
luster desired and the original condition of 


the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost 

ly to obtain For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 


the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessibie 
Certain of the Iridites are specifically de 


signed to perform this chemical polishing 
operation. Also, they provide corrosion 


protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002’' max.) gel-like, complex chromate film of 
a non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 


allowed to remain, providing good corro 
sion resistance. Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 


used without further treatment where this 
color is acceptable and good corrosion r« 

sistance is desired. Further, these basi 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 


basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 

As examples of this type of final finish 
ing, Iridites #4-73 and #4-75 (Cast-Zinc 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings Thus, in 


many cases, sizeable savings in finishing 
cost are realized by elimination of plating 


costs. This economical method can be 
used on tools, appliance parts, toy pistols, 


locks and many other small castings 
Another example is the treatment of cop 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 


al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect 

ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ 
ical of this type of lustrous finish are 
builders hardware and wire goods 


As a pre-plating treatment, in contrast 


to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand 


ling, material and labor costs are obvious. 
This process has made it practical to plate 
chrome directly over copper on steel, con- 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul 
ty plate in reprocessing zinc die castings, 
Iridite restores luster to the casting, 
thus making possible replating without 


blistering. 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer- 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe- 
sion and a self-healing property which pro 
tects bare metal if exposed by scratching 
Iridites have low electrical resistance 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 


sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de 
That's 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi 


cient in improving the quality of your 
You'l find your Allied Field 
Engineer listed under ''Plating Supplies" 
in your classified telephone book. Or, 


write direct and tell us your problem. 
Complete literature and data, as well as 


sample part processing, is available 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland. 


mands the services of a specialist. 


product 
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TWO NEW HOUGHTON “V” PACKING DEVELOPMENTS 


Houghton's new molded "V" Packing adapters do 


away with individually designed metal support rings. 
And besides saving you design work, they help ''V' 
Packings make a better seal 

These molded rings can *give'" under pressure, 
expanding to bridge the clearance. They'll flex with- 
out cracking. They're not subject to the fatigue that 
can break down metal rings. Because they expand 
along with packings Houghton Molded “V” Packing 
adapters provide better support and permit packings 
to give longer service. 
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Standard stack heights of Houghton "V" Packings 


give designers a break, too. When you use Houghton 

V's" vou don't need to design glands differently 
because packings of different materials will be used 
in them. Just figure the number of packings pressure 
requirements demand . . . then allow for the dimen 


sion in your design. Whether you use rubber, fabri 
cated rubber, or leather '"V's" they'll fit. They 
are all the same stack height. 

There’s more than 50 years of hydraulic know-how 
behind these new design developments. They’re typi- 
cal of Houghton's complete line of hydraulic and 
pneumatic packings and hydraulic oils and fluids 
For the full story, call your Houghton Man today 
or write E. F. Houghton & Co., 303 West Lehigh 
Avenue, Philadelphia 33, Pa. 


Ready to give you 
on-the-job service... 





* HEAT RESISTANCE 

© ARC RESISTANCE 

* STRENGTH & WEAR RESISTANCE 
© STABILITY 


in molded 
electrical 
parts? 


Today's new Acc Hard Rubber 

compounds are far morc than “just good 
insulators” in electrical-mechanical parts 

Look at these representative values 

Tensile strength to 10,000 psi, moisture 
absorption as low as 0.04% , power factor 

0.006; arc resistance as high as 190; 

dielectric strength to 600 v/mil; surface 

resistance over 10° megohms; heat 

resistance to 300 deg. F. Compounds ACE 
can be blended to give just the right : . 
combination of properties for as dielectrics: 


job...economically, too, because it’s High dielectric 
sheet and extruded 
shapes ideal for 


myriads of 
be molded, even with complicated punched or 


inserts. Machinable to close machined parts. 
tolerances, with excellent 

dimensional stability. Why not 

check up on today’s new 


® 


never necessary to “over-design.” 
Practically any size and shape can 


compounds for your designs? 


t 
E 
> 
E 
- 
c 
» 


Design hints covering wide variety of 


I 
Ace hard rubber, Ace plastics, and F Atg 
: f (Ae 


tubber-plastic blends are available in 80-pg. fiy, on, 
Ace Handbook. Write for your copy today. / 


ACE rubber and plastic products 


© AMERICAN HARD RUBBER COMPANY 
«A 93 WORTH STREET * NEW YORK 13, N. Y. 
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tions for off-standard voltage supply 
applications. This unit can be used 
where primary voltage supply is 20$, 
220, 230, 240, 380, 400, 416, 440, 
160. 480. 500, 550, 575 or 600 v. It 
will provide output voltage of 85, 91, 
95. 99. 100. 110. 115, 120. 125 o 
130 « 

This transformer is available in ca 
pacitics of 50, 150, 250 and 500 va 
\cme Electric Corp., Cuba, N. Y 

For more information 


Circle 77, inside back cover 


Air Eliminator 
Y high pressure air climimator for 
iutomatically venting equipment us 
ing steam pressures from 0 to 150 Ib 
is designed for steam processing equip 
ment, such as driers, steam coils, steam 
mains, unit heaters, laundry equip 
ment. Gorton Heating Corp., Cran 
ford, N. J 
For more information 


Circle 78, inside back cover 


exe 


Self-Locking Anchor Nuts 


Present configurations include a 
two-lug anchor nut plate, a cornet 
inchor and a one-lug anchor. Anchor 
configurations are designed for appli 

(Continued on page 278) 
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O-M Series TH 
Hydraulic 2000 PSI 
Meets JIC Standards 


New 0-M High Pressure Hydraulic 
Cylinder equipped with Removable Rod Gland Cartridge 


The O-M-engineered removable Rod Gland Car- 
tridge, exclusive with the O-M Series TH Hydraulic 
Cylinders, incorporates all the features essential to 
peak performance and minimum maintenance. It is 
constructed with a heavy wall steel shell threaded for 
quick, easy removal, and accurately piloted in rod 
head to assure perfect alignment. In most applications 
cartridge can be removed easily without removing 
mounts or the rod nuts. You simply loosen and re- 
move with a spanner wrench. 


A Rod Packing — Vee type, non-adjustable, self-compen- 
sating, rod gland packing provides multiple lip seal 
with excellent pressure sensitivity and long life. 


E Rod Bearine — Extra long, bronze rod bearing provides 
large bearing surface located well forward for maxi- 
mum support of piston rod. 


C Cartridge “O” Ring Seal — With leather back-up washer 
provides positive seal and acts as friction lock to retain 
cartridge. 


D Rod Wiper — Homogeneous lip type located well for- 
ward to prevent accumulation of dirt in pocket. Metal- 
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lic scraper (AN approved) available and interchange- 
able with wiper. 


E Pilot — O.D. of cartridge serves as pilot for cylinders 
mounted on rod end. 


O-M Series TH High Pressure Hydraulic (oil) Cylin- 
ders— conservatively rated at 2000 P.S.I.— are available 
in bore sizes 11/4 to 8-inch inclusive. Descriptive drawings 
of cylinder, mounts, mounting brackets and capacity 
chart are included in the new O-M Bulletin 105. Mail 
coupon for your FREE copy today. 


ENGINEERING SERVICE — consult an. Ortman-Miller rep- 
resentotive regarding your hydraulic or pneumotic prob- 
lems. His brood experience with stondord and special 
cylinder applications is available to you without obliga- 
tion. Use convenient coupon 


r-— 
| ORTMAN-MILLER 


MACHINE COMPANY 


15 143rd Street, Hammond, Indiana 


C Have representative call [] Send Bulletin 105 


Nome Position 


Address 
City Zone 


| 
| 
| 
| Company 
I 


$tate 


= 





For all types of dynamic measurements 


BRUSH INSTRUMENTS GIVE 


YOU COMPLETE FACTS IN WRITING 


In machineability test at Monarch Machine Tool 
Company, a complete written answer to the test 
problem is available before the spindle comes to rest. 


BHUSH ELECTHONICS 


3405 Perkins Avenue, Cleveland 14, Ohio 


Brush Instruments record the facts you need at 
once — force, stress, strain, torque, or other mech- 
anical or electrical variables. For example,the 
chart above provides Monarch Machine Tool 
Company with important answers on the metal 
cutting process...answers obtained quickly and 
accurately with a minimum of engineering time. 


Monarch has set up a Machineability Test Lathe 
equipped with dynamometers to measure cutting 
or vertical force and feed force. 'l'hese values, as 
well as spindle speed and driving power, are im- 
mediately recorded by Brush Instruments as tests 
are going on. 'Thus cutting recommendations can 
be provided quickly for different requirements. 


Brush offers a complete line of electrically con- 
trolled direct-writing recording systems for test 
laboratory or portable field use that can help you 
in virtually any measurement problem. Get the 
facts from your Brush representative. Or write 
for booklet to Brush Electronics Company, Dept. 
L-7, 3405 Perkins Avenue, Cleveland 14, Ohio. 


COMPANY 


DIVISION OF 


CLEVITE 


CORPORATION 
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` T "TELA ^ LN 
KEPS ot uwitulu: 


The moment you start using KEPS 
you save motions, speed assembly 
operations and cut fastening costs 


The magic of pre-assembly brings 
mass-assembly fastening costs down 
immediately! Here, in a single unit, is a 
famous Shakeproof Lock Washer and 
Nut combined into one easy to handle, 
vibration resistant fastener. Gone are 
lost lock washers, wasted man hours 
and expensive fastening methods. 
Why not take advantage of pre-assembly 
economy and Shakeproof ingenuity? 
Try KEPS ... and save! 


St 

|| y. 
AM 
(à 


Non-Ferrous 


Screw 
(ON 
Sealing 


KEPS uL KEPS 


This handy plastic test kit contains a variety 
of KEPS—send for yours right now. 


7 Fastening Headquarters” ® 
St. Charles Road, Elgin, Illinois « Offices In Principal Cities 


In Canada: Canada Illinois Tools Limited, Toronto, Ontario 


SHAKEPROO 
cA EPROO! DIVISIONS OF ILLINOIS TOOL WORKS 


FASGSTEX World's Broadest Line of Mass-Assembly Fastenings 
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cations where the nut is "fixed" to the 
basic structure to provide a blind 
fastener in inaccessible locations. Th« 
offset-crown, self-locking device is said 
to assure safe, repeated reuse during 
maintenance and repair 
Made of carbon steel, heat treated 
ind cadmium plated, for temperatures 
to 500 F, the three configurations arc 
wailable in four thread sizes: 6-32, 
3-32, 10-32 and 1-28. Dept. 169, Ela 
Stop Nut Corp., 2330 Vauxhall 
oad, Union, N. | 
For more information 


Circle 79, inside back cover 


Pressure Reducing Valve 


An air-loaded, diaphragm-operated 


Ss educing valve for stc heat 
GENERAL INDUSTRIES pressure recucing vaive fol im ne 


and process steam applications is avail 
] 


Fractional H P. Motors ible in cast iron in sizes 4 to LA 


with screwed end connections 
[CSS ge IS ) 25 sl 50 
11/40 HP. to 1/1100 HP. pressure range is 0 to 250 psi, 450 | 
[he reduced pressure range is 0 to 
: 85 ps, or, up to 2491 ps! with an 
Quiet Operation, an important factor in most uitable high pressure loader. Leslie 
small motor applications, is an outstanding Co., Lyndhurst, N. J 


feature of all GENERAL INDUSTRIES For more information 
FRACTIONAL HP. MOTORS. Circle 80, inside back cover 


E Quiet operation, rugged construction, longer life . . . 
these are the qualities that have become synonymous with 
General Industries 1/40 HP. to 1/1100 HP. fractional hp. 
motors. GI motors, backed by o'er a quarter century of 
design leadership, are the first choice of manufacturers who 
have learned to rely on GI. You, too, can have that “extra 
assurance" of quality performance that comes when you 
specify GI! 


$99 


MODEL B * MODELA : MODELC : MODELE 


4-pole,4-coil shaded ; 2-pole, shaded pole * 2-pole, shaded pole 7 4-pole, shaded pole 
pole AC Induction: AC Induction Type +: AC Induction Type + AC Induction Type 


Write for Complete 

Specifications and 

Quantity - Price 
Quotations! 


MODEL O > MODEL DOD =: MODEL F 


2-pole Capacitor ° 4-pole,4-coil shaded ° 2-pole, shaded pole > . » . 
Reversible Type AC $ pole AC Induction $ AC Induction Type $ Indicates Flow of l Gph 
only (for 6, 12, or * Type . ° 
24 volts) > : + 
. : \ low capacity indicator capable of 


rcliably detecting flow as small a 


Œ ru£ GENERAL INDUSTRIES co. | gph through a pipe actuates a switch 


that can be used to operate a remotel 


DEPARTMENT GK œ» ELYRIA, OHIO (Continued on page 281) 
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ADVANTAGES OF ALUMINUM DIE 


The die casting process permits high- 
volume manufacture of uniform, finely 
finished, highly complex aluminum 
parts at exceptionally low unit produc- 
tion cost. Among other advantages of 
aluminum die castings are high strength 
characteristics, low scrap loss and close 
dimensional accuracy. In some cases, 
even such details as tapped holes may 
be cast so dependably as to require no 
further machining. Additional qualities 
include these: 


1. Metal may be distributed so as to 
give maximum strength at mini- 
mum weight. 

Holes, slots and recesses may be 
cast to very close fits for moving 
parts. 

Very thin sections and a great va- 
riety of shapes may be produced, 
often to configurations that cannot 
be obtained in a single piece by 
other processes. Thus, expensive 
and space-consuming assemblies 
may be replaced, in many cases, 
by a single die casting. 

Inserts of other metallic and non- 
metallic materials may be cast in 
place accurately. 

A wide range of aluminum die 
casting alloys is available, each 
with special properties. All are 
suitable for standard plating and 
finishing procedures. All may be 
machined readily. 

Properly designed dies offer a long 
service life, offsetting the initial 
tooling costs. 


These features have led to the wide- 
spread demand for aluminum die cast 
parts ranging in size from tiny, frac- 
tional-ounce pieces to massive automo- 
tive engine blocks and to flange discs 
44 inches in diameter. A recently de- 
veloped die casting machine can pro- 
duce cast units weighing as much as 65 
pounds. 


Die casting of precise, interchange- 
able gears, cams, rotors, bearings, 
housings and other members permits 
marketing of household appliances at 
prices that could not be met with other 
manufacturing methods. Tremendous 
quantities of aluminum die castings are 
used in the automobile industry to im- 
prove function, appearance and cost of 
trim parts, small-motor members, dash- 
boards, window frames, lamp housings, 
knobs, grilles and even bumpers. The 
complexities of modern aircraft design 
are kept within bounds by use of intri- 
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DESIGNING WITH ALUMINUM 


cate servo-mechanism components, and 
other operating members, die cast to 
accuracies measured in thousandths of 
an inch. 


Die castings are made in a semi-auto- 
matic process, by injecting molten metal 
under high pressure into a reusable steel 
mold. After the casting solidifies it is 
ejected, and the die is closed to receive 
another measured quantity of metal. 


The basic rules of design for good 
aluminum die casting are not essentially 
different from those applying to other 
casting methods. For example, practice 
has shown that best die castings re- 
sult when the part is shaped as simply 
as possible, when section-thickness 
changes are gradual, when fillets and 
radii are of generous size, and so forth. 


The casting engineer to whom these 
principles are familiar will have little 
difficulty in mastering the further es- 
sentials of die casting design. 


Among these further rules are the fol- 
lowing: 


1. Keep weight as low, shape as sim- 
ple, overall dimensions as small 
and dimensional tolerances as lib- 
eral as the functional requirements 
permit. 


Sections should be of minimum 
practicable thickness and as uni- 
form as possible, with transitions 
gradual and with sufficient draft 
to assure removal of castings from 
the die without distortion. 


Surfaces to be finished should be 
accessible, with ejector pins lo- 
cated so as to avoid marring. A 
slight crown is better than a large, 
flat area contour. 


Integrally-cast fastening elements 
may reduce overall assembly 
costs. However, unnecessary un- 
dercuts, recesses, projections and 
similar irregularities should be 
eliminated, as should avoidable 
coring. When cores are used they 
should be of substantial strength, 
shaped for minimum cost. 


When coring is considered, espe- 
cially for tapped holes, for very 
small holes or for holes in thin 
walls, the cost of coring should be 
compared carefully with the cost 
of obtaining these features by 
machining. 


When permanent inserts are used, 
they should be anchored securely 
in the die, and placed so as to 


This is one of a series of information 
sheets which discuss the properties of 
alumiaum and its alloys with relation to 
design. Extra or missing copies of the 
series supplied on request. Address 
Advertising Dept., Kaiser Aluminum & 
Chemical Sales, Inc., 1924 Broadway 
Oakland 12, California. 


CASTING 


eliminate avoidable interference 
with die operation. 


Design for flash removal, and for 
finish machining where necessary, 
should avoid unnecessarily deep 
cuts, and otherwise should main 
tain minimum cost and scrap loss. 


Gating and venting should be ar- 
ranged to permit entry of metal 
in an orderly manner, so as to 
reach all parts of the die cavity 
quickly, with a minimum of spat 
tering, eddying and air entrap 
ment. 


Design foresight, as to proportions 
and harmony with mating parts, 
will contribute to good appearance 
of assemblies. 
The above list necessarily is general 
and condensed. When these basic rules 
are followed, along with any further 
principles that may be recommended 
by Kaiser Aluminum engineers as ap 
plicable to a specific design, the alumi- 
num die casting will offer superior 
qualities of function, appearance and 
service. 

Selection of the proper aluminum die 
casting alloy depends upon application 
and desired features of the end product 
Table 3 shows strength characteristics 


TABLE 1 


OPTIMUM CORED HOLE DEPTHS 


Maximum Depth 


Hole Diameter 


Note: For cores larger than 1”, 
diameter / depth ratio is 1:6 


CONTINUED ON NEXT PAGE m» 
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TABLE 2 


PRODUCT STANDARD FOR ALUMINUM DIE CASTINGS 


Linear Dimension Tolerances, 
As Cast 


Linear Flatness Tolerances, 
As Cast 


Parting Line Tolerances, 
As Cast 


Basic Tolerance 
up to 1”: = .004” 


Basic Tolerance Projected Area of Casting 
up to *3”: .008” P aia 


Up to 50 sq. in.: — .005" 


50 to 100 sq. in.: — .008" 


For Each Additional Inch, 
1” to 12”; = 0015” 


Tolerance For Each 
Additional *lInch: .003" 


For Each Additional Inch 
over 12”: = .001 


*Measured Across Maximum 
Diameter or Diagonal 
of Surface 


100 to 200 sq. in.: — .012" 


200 to 300 sq. in.: — .015" 


TABLE 3 


Typical Mechanical Properties of Aluminum Die Casting Alloys 


Tensile Strength 


in p.s.i. 


Yield Strength 


in p.s.i. 


Elongation 96 
in 2" 


Mold Filling 
Capacity 


Pressure 


Tightness 


Resistance to 


Hot Cracking 


Machinability 


Corrosion 


Resistance 


Anodized 
Appearance 


KAISER ALUMINUM & CHEMICAL SALES, INC 
Reom 7772 Industrial Service Division, 1924 Broadway, Oakland 12, Calif. 


Please send, without obligation, the entire "Designing with Aluminum" 
series to 


NAME - - 


POSITION E i 2 "S E 


ADDRESS 


fs á 


d or write fer copy 
o —— m -€————— 
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aiser 


see our coteleg in 


Kaiser Aluminum 


of representative alloys, together with 
their relative characteristics in other 
properties. 


For example, if the proposed alumi- 
num die casting were a thin-walled, in- 
tricate piece having a smooth, dense 
surface with good characteristics of 
strength and corrosion resistance, then 
alloy #13 or #360 might well be se- 
lected. The use of prime metal would 
insure uniformity and high quality. On 
the other hand, a heavier and less- 
detailed die casting might be made 
from an alloy of the #380 type. 


Extensive research has established 
alloy specifications for all standard pur- 
poses. Where product volume permits, 
Kaiser Aluminum will make available 
highly specialized die casting alloys. 

A variety of decorative and protec- 
tive finishes are readily applied to alu- 
minum die castings. When effects are 
desired other than the typically smooth, 
bright surface, suéh processes as buff- 
ing, brushing and tumbling may be used 
with great success. On all bare alumi- 
num surfaces, a transparent coating of 
oxide forms naturally. In some alloys, 
the protection thus afforded may be in- 
creased by anodizing. Paints, varnishes 
and lacquers adhere firmly to alumi- 
num, with a minimum of preparation. 
Aluminum surfaces offer the best known 
base for adhesive-sheet and decalcoma- 
nia-type materials. 

Thus, the manufacturing convenience 
and low unit cost of aluminum die cast- 
ings production are complemented by 
similarly versatile and inexpensive fin- 
ish processing. 


The engineering advisory services of 
Kaiser Aluminum are available without 
obligation to manufacturers wishing to 
take full advantage of the desirable 
properties of aluminum die casting. 


Prompt attention to inquiries regard- 
ing new designs, or the improvement 
of existing designs, may be obtained 
through the Kaiser Aluminum sales of- 
fice listed in your telephone directory, 
or through any of our distributors. 
Kaiser Aluminum & Chemical Sales, 
Inc., General Sales Office, Palmolive 
Building, 919 North Michigan Avenue, 
Chicago 11, Illinois; Executive Office, 
7772 Kaiser Building, 1924 Broadway, 
Oakland 12, California. 


luminum 


U M setting the pace—in growth, quality and service 
Ir 


Product Engineering ulv, 1956 
5 d 
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located warning devi or, with suit 
ible relays to operate preventive inter 
locks. ‘This instrument operates on a 
pressure differential of less than 4 psi 

Standard models are offered for 2 in 
pipe and tube connections; 1 and 1 in 
connections available on request. It i 
stated that this indicator is suitabk 
for installation on a variety of small, 
low capacity circulating syster such 


is vent, lube and cooling linc cm 


Co., Newington, Conn 
For more information 


Circle 81, inside back cover 


Transistor-Equipped 
Servo Amplifier 

l'his servo amplifier assembly meas 
ures 14 x 14 x l in. and provides a 
power gain of 10*:1. No output trans 
former is necessarv, according to the 
maker, because the amplifier works di 
rectly into a size 10 servo motor 
which has center tap control winding 
Control phase impedance of the servo 
is 250 ohm effective resistance when 
tuned with a 2 mf capacitor 

Amplifier rating is Iw it 7] C am 
bient operating temperature, rang¢ 

55 C to 71 C and voltage gain ap 
proximately 300:1. John Oster Mfg 
Co., Racine, Wis 

For more information 
Circle 82, inside back cover 


Test Jack Eyelets 

An insulated miniature test jack 
with an integral molded eyelet has 
been designed to providing points of 
check for circuitry on equipment 
front panel, chassis or other accessible 
check points. ‘The jack requires only 
a 0.261 in. mounting hole 

[he head is à in. dia and it takes 


(Continued on page 284) 
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Why a V-Belt 


with CONCAVE SIDES 
wears longer 


It is easy to demonstrate to yourself why the 
concave sides (Fig. 1) of the Gates belt greatly 
lengthen belt life. 

Simply bend a Gates belt and feel the sides 
Notice how these precisely engineered concave sides 
fill out on the bend and become straight. ‘Thus a Gates 
belt grips the sheave groove evenly (Fig. 1-A) and 
wear is distributed uniformly across each side of the 
belt. That means longer belt life; lower costs 

Make the same test with a straight-sided belt 
Fig. 2) and see what happens. The sides bulge out 
on the bend (Fig. 2-A) concentrating the wear at 
points shown by arrows. 

To assure longer wear and keep belt costs down, 
specify the V-belt with Concave sides—Gates Vulco 
Rope... readily available from nearby distributor 
stocks. The Gates Rubber Company, Denver, Colo- 
rado— World's Largest Maker of V-Belts. 


There are Gates Engineering Offices and Distributor 
Stocks in all industrial centers of the United States and 


Canada, and in 70 other countries throughout the world. ae 
r. 


TPA 9 


ates V: Driv 





Thew Shovel says: 


“JEFFREY CHAIN suits our rigid 


requirements toa T 


me BEST evidence of the quality of a 


product is the company it keeps. Jeffrey 


is proud that its chain is selected for powering 
drives on many power shovels. The quality of 
the product makes the difference. 

Whether your requirements are for power 
transmission or conveyor service, there's a 


Jeffrey chain best suited for your purpose. 
Our engineers will help you select the chain 
you need. 


THE JEFFREY MANUFACTURING CO., COLUMBUS 16, OHIO 


Cow 


(J'UEFFREY 


CONVEYING * PROCESSING è MINING EQUIPMENT 
TRANSMISSION MACHINERY è CONTRACT MANUFACTURING 


282 


* n 


*T for Thew, of course. 


Preparing a shovel crawler for final assembly, showing 


Jeffrey STR drive chain. 


Below: Model 85 Lorain Shovel by Thew. 
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Now available —for yov! 
VALUABLE NEW BOOK 


INDUSTRIAL QUALITY...FRACTIONAL H.P. 


INDUSTRIAL QUALITY 
FRACTIONAL 
HORSEPOWER 

48 FRAME AND 

56 FRAME 

1/20 to | HORSEPOWER 


P erformance x ated’ 


A NEW CONSOLIDATED LINE 

OF INDUSTRIAL QUALITY ELECTRIC 
MOTORS. NEW AND IMPROVED 
MATERIALS, DESIGNS AND 
OPERATING FEATURES 


erformance R ated E 


Mail Coupon Today 
for your personal copy of 
this informative book 


P erformance ated? 
MOTORS 
1/20 to 400 H.P. 


62 1806 Pine Street 
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ELECTRIC MOTORS 


Right at your desk, make a detailed inspection of 
Century's Fractional H.P. single phase and polyphase 


line of motors, designed to latest NEMA standards! 
This fact-filled new book gives you the comprehensive 


story on Century's new 48-Frame and 56-Frame 
INDUSTRIAL QUALITY Motors...tells how and why 


they're better performers than the older models, why 
they weigh less, take less space, are easier to handle. 


Motor types and mountings are described, stator and 


rotor construction, how to select proper torque and 
speed...and many other facts to help you choose the 
right motors for fop performance .. . all along the line! 


To CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Louis 3, Mo. 


Please send New Bulletin 1-IPI to: 
Nome 

Compony 

Address 


CRY enemas 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri œ 





Offices and Stock Points in Principal Cities 


TEA reduced operation 


EQUIPMENT 


C 


— saved $1.34 a foot by 


using west virginia special sections 


West Virginia and Clark developed the special 
section used in Clark truck uprights 10 years ago 
effecting a savings of time and money. 


EN d 


inn m ALS 


Now, on Clark's new machine, West Virginia sections 
give ultimate strength along with economy. Maybe a 
West Virginia engineer can do the same for you? 


Write or Call for FREE ENGINEERING CONSULTANT Service! 


and MANUFACTURING COMPANY 


P. O. Box 316 Huntington, West Virginia 


New Parts and Materials continued 


less than 13 in. behind panel. Contact 
insulation is nylon, rated for 3.5 kv, 
de, with jack mounted on metal panel, 
test prod inserted. Ambient tempera- 
ture range is from —30 C to 105 C. 
Dept. TJ 44, Alden Products Co., 
Brockton, Mass 
For more information 


Circle 83, inside back cover 


Electrical Timing Meters 
A line of a-c meters for 120, 240 
ind 480 v, 25, 50 and 60 cps, is 
ivailable in. 10,000 hr (showing 1/10 
hr) and in 100,000 hr models. The 
mechanism is enclosed and sealed 
igainst dust, moisture and other for 
eign matter. Powered by a synchron- 
ous motor. John W. Hobbs Corp., 
Springfield, Ill 
For more information— 


Circle 84, inside back cover 


Automatic 
Regulator-Lubricator 


[his filter-lubricator-regulator as 
sembly designed to remove foreign 
matter and condensation from the air 
supply. A porous bronze filter element 
is available in three degrees of fil- 
tration, 20, 40, and 90 microns. Sup 
plied with transparent bowl for pres 
sures up to 150 psi, 120 F. Filter 


(Continued on page 287) 
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The 


.. TO Spring Satisfaction 
passes near you... 


MILL — 1 


\\ 3 PLYMOUTH HAMILTON 


kN * $ 
[CHICAGO | ANN ARBOR SII. 


d * OKUM 


LOS ANGELES 
de 


^ 


A unique springmaking service . . . 


. RES 
v Ns or í ease Ww ow’ on" Vw ES 
ASSOCIATED ; n aani OW rast 5 coms an oul 
SPRING $001 SOK CAM EAST LOW E 


SS \ wat ants 
hS Wace t o 
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eec] 


HFimerson-Electric 


New, exclusive end-thrust design for vertical 
and shaded-pole, sleeve-bearing motors 


ENLARGED VIEW OF EXCLUSIVE END-THRUST DESIGN 


THRUST 


LUBRICATING 
NOTCHES 
a PLASTIC WASHER 


FELT RING 4 STEEL WASHER 


RETAINING RING THRUST WASHER 


Reduces wear and end play — minimizes 


Number and type of washers vary with application starting failures and burnouts 


Call on Emerson-Electric 
motor-drive specialists 


The combined experience of Emerson 


Smooth, quiet operation and longer motor life result from the 
exclusive end-thrust design incorporated in Emerson-Electric 
sleeve-bearing motors, for thrust applications. 


The face of the new-design steel thrust plate is provided with 
three slotted lubricating notches. In operation, the lubricant- 
saturated felt ring ‘‘bellies’’ up through the slots. This causes the 
felt-ring lubricant to be carried to the thrust surface. Continuous 


lubrication is thus assured—longer, noiseless operating life results 


This exclusive end-thrust feature is another Emerson-Electric 
engineering highlight. It illustrates once more the reason why 
Emerson-Electric motors have been the wise choice for power- 
driven equipment for more than 60 years. 


Emerson-Electric 


BRANCHES: NEW YORK 7, N. Y., 11 Park Place » 


CHICAGO 23, ILL.; 1623 S. Pulaski Road  * 


Electric motor-drive specialists is 
available to designers and manufac- 
turers of motor-driven appliances. 
'This valuable **assist" from Emerson 
Electric can be profitably applied, 
whether you're designing or redesign 
ing for performance and sales. 
Write for Bulletin No. M40. THE 
EMERSON ELECTRIC MFG. CO., 
St. Louis 21, Mo. 


of St. Louis « Since 1890 


SYRACUSE, N. Y., 209 Oakley Drive 


PHILADELPHIA (Secane), PA., 868 Quince Lane 
LOS ANGELES 42, CALIF., 5415 York Blvd . 


DETROIT 7, MICH., 1375 E. Jefferson Ave. » 
DAVENPORT, IOWA, 617 Brady Street + 


CLEVELAND 16, OHIO, 1580 Rockland Ave 
CINCINNATI 11, OHIO, 2917 Ratterman Ave 
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ik 


aP BRAID” 
7, 


“TEMPBRAID” FOR —90°C. TO -+250°C. OPERATION > 


y 


« 


7- 


CONDUCTORS AND HARNESS -1009; TEFLON* 


Wherever cost, space, weight and 
production time are a problem... 


ivailable in sizes 4, 2, and 4 in., female such as in electronic computor 


pipe connections. Watts Regulator 
Co., 10 Embankment St., Lawrence, 


Mass 


installations—telemetering equipment 
and missile and aircraft wiring 


For more information on "Tempbraid" offers the solution. 


Circle 85, inside back cover 


Blower Compensates for 
Low Air Tensitv 


\ fan-blower unit designed for air 


borne applications mpensates for low 


r density bv increasing blower speeds “TEMPBRAID” cables come in 
Ihe blower will provide 8000 rpm, 2 to 30 conductors in sizes 12 


vith 210 cfm at 2 in. back pressure, to 30 AWG. These cables are 
t sea level. At 60,000 ft, blower speed : dapes METALBRAID 
available with Teflon insulated 
increased t 11,000 rpm A flat harness woven 


[his device h vaní xial fan conductors with a 5 mil (.005") of tin/lead or silver 
with a 2 hj motor, operating at wall, or the conventional Type 
115 v, 2.5 


plated copper. This 
harness eliminates 
Cps Induction E and EE insulated conductors lacing cord, binding 


Motors Corp., 570 Main St., West that conform to MIL-W-16878, 


burv, N. Y Baro bi : f ial IT SOLDERS 
——— and a combination 01 coaxia IN PLACE 


Circle 86, inside back cover cables. 


posts, cable clamps. 


Condensation or 


Temperature Control 26 WINDSOR AVE.. MINEOLA. NEW YORK 


On components such as the heat 


ing platens of a hydraulic molding 


press, this condensation control or 


E 
E 
5 


25 
i 
tf 
$ 
f 
T "s 
d 
i 
g? 


i 
g 
[ 


blow down timer helps to establish 


i 
z 
t 
r 
i 


uniform. temperatures ind to insure 
proper action of the trap. Constructed 
within an air tight JIC case, this unit 
is adjustable by means of two selector 


i 
i 
ia 
i 


zi 
ll 


sgir 
i! 
i 
i 


i 

ps 
i 
i 
gi 


switches. One switch will determine 


| 


a 
jit 
i 
ri 
n; 


the interval between slow down. The aii 
(Continued on page 289) 
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HOW FORMSPRAG'S 
SIMPLE PRECISION DESIGN 
WORKS FOR YOU: 


Sprags used in Formsprag 
Clutches are highly developed, 
precision wedges of hardened 
alloy steel. Due to the sprag’s de- 
sign, an unusually high amount 
of torque is delivered from one 
concentric race to the other. 
When torque is applied, the 
sprags are instantaneously en- 
gaged. When torque is removed, 
the sprags release instantane- 
ously. 


This new Dodge No. 8 Torque Arm Reducer with a capacity of 60 
h.p. at 100 r.p.m. utilizes a Formsprag Series 50 Backstop Clutch. 
Sob Haas (left), Formsprag District Manager discusses its operation 
with Alec Bodle (right), Chief Engineer, and David Firth, Vice 
President, Engineering of Dodge Manufacturing Corporation. 


: Basic construction of the Form- 

sprag Clutch is simple. A full 

"6 " F C | t T complement of sprags is inserted 
between inner and outer concen- 

U re, Wwe U E e iU rm 3 p ra g Uu ( es tric races. Contact with both race 

8 " x surfaces is —— by ener- 
gizing springs. Formsprag con- 

x to Insure maximum precision, struction allows more sprags to 
be inserted in a smaller area than 

H j 9 other clutch designs. Result: 

long life... here's why... greater torque capacity in a 


smaller clutch. 


**‘Dodge Torque-Arm Speed Reducers are built for efficiency up to 97%— 
as demonstrated in thousands of installations. 


“Precision preformance like this means that every component part Distributors ( 
must perform with extreme accuracy—and be able to take it! in Principal 


‘*That’s why Formsprag Clutches are used for built-in backstops in our — 


speed reducers. Not only do they offer maximum torque in a minimum 
area, but they've proven their 'long-life' capabilities in thousands of 
diverse applications.” 
Dodge is just one of the myriad of industrial manufacturers taking 
advantage of these Formsprag Clutch design features: 
e HIGHER TORQUE CAPACITY 
LONGER LIFE 
INTERNAL SIMPLICITY 
NO MEASURABLE BACKLASH A8-78 
e EXCEPTIONALLY LOW MAINTENANCE 23607 Hoover Road, Van Dyke, Michigan 


Why not put Formsprag's experienced engineers to work for the better- WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
ment of your product? Write today for comprehensive lite; ture. OF OVER-RUNNING CLUTCHES 
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You can save as much as an hour or more per day 
per draftsman with Clearprint Fade-Out Paper. Using 
the printed grid as a guide, accurate drawings are 


















easily made without mechanical scaling aids. Free- 
hand lettering is quickly applied without penciled 


N 


guide lines. Pencil and ink lines can be erased re- 
peatedly without a trace of a ghost. On direct and 
blue prints, grid lines fade out completely in the 


BETS SSS ng 


777 U^ 
4p 


a 










printing, making sharp, easy-to-read copies. 






“Fade-Out” Paper is ideal for applications such as 







wiring, heating, and plumbing diagrams; structural, 


SS 


architectural and schematic drawings; plant layouts, SS 
tool and parts designs, surveyors' plottings, mapping, S 

sketching, etc. See how Clearprint can reduce your 
drafting time and costs. Order a trial roll now and 


apply it to your drawing needs. 


Available with grids ruled 4x4, 5x5, 8x8 GRID LINES GRID DISAPPEARS 
and 10x10 lines to the inch. TO GUIDE YOU a B 


IN ROLLS EE IN PADS 


: " } | 


| 






EARP SANT 
m 


"FADE-OUT" PAPER 


THERE IS NO SUBSTITUTE 
Demand Watermarked Clearprint 


SERING is BELIEVING! | 


Ask your dealer for samples, or send coupon 






CLEARPRINT PAPER CO. 
1482 - 67th Street, Emeryville, Calif. 


O Please send me sample Clearprint “Fade-Out” sheets, with prices. 
O Send me Clearprint samples, with prices, for the following uses: 





CJ Have your representative call at my office. 


a arae eiecit am se DLS SO 
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The Teflon Bellows, originated and devel- 
oped to its present widespread application 


Elie ancien aieuibón. 
seals for packless valves, rotating shaft 
seals, pumping elements, pressure measur- 
ing elements, flexible piping sections, puls- 
ing elements, mechanism shields, ir 


.. expansion elements, flexible hermetic seals, 
, Dein dampeners, piping swing jointa, 


flexible couplings and many other equip- 
ment and instrument applications in the 
chemical, atomic energy, food, pharmaceu- 


tical and biological fields, , 


U. S. G. Teflon Bellows have been custom 
made in sizes from 1$" ID to 18" ID, with 
few convolutions or a great many, with a 
wide variation in convolution depth and 
wall thickness provided for either extremely 
sensitive or rugged industrial service. 

Tell us your design problem and we will 
recommend the Teflon Bellows best suited 
to your requirements. 


U.S UNITED STATES 
| G —, GASKET COMPANY 


CAMDEN 1, NEW JERSEY 


E II Se ee 
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other switch will determi 
of time that this a 
such as 4 through 14 

[he selector switch 
this connects through prin 
to contact pads of varvi 
that the rotation of tl 
m a small synchronou 
energized for the numb 
it takes the contact 
the ue which has b 
A th utput of 
Emmett Machine & Mfg. In ++ 
| lurkeyfoot Lake Road, Akron 19 
Ohio 

For more information 


Circle 87, inside back cover 


Fluid Motor-Speed Reducer 
[his combination unit mbin 
lov output rpm with à torque multi 
| ion. The fluid motor 1 

tan renci iu 
rque input 

educer and prevents 
l'ypical of its uses 


drives where variable sp 


ittachments. Speed reducers are av iul 
in a range of ratios, with speed 
rol valves to handle 0 to 2 gpn 


(Continued on page 292 
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300 one-ton precision forgings? 
Standard Steel makes them —fast'! 


Whatever your requirements are for forgings, large or 
small, we can make them to strictest specifications— 
and make them fast. 

On a recent job for R. Hoe and Company, Inc., of 
New York, we made 300 one-ton cylinder forgings for 
printing presses. They were delivered on schedule, 
and measured up completely to the rigid specifications 
required for precision printing presses. 

Hoe has standardized on Standard Steel cylinder 
forgings because: 


* Cylinders are forged close to final tolerances, so 
expensive machining time is greatly reduced. 

* Uniform grain structure of forged steel cylinders 
provides strength to hold the frequently-changed 
printing plates on the fast-revolving cylinders. 


* Dimensional stability of forged steel cylinders as- 
sures that press operation will not be jeopardized 
by metal distortion. 


Standard Steel Works can also furnish you with shafts, 
wheels, gear blanks, rings, flanges and special shapes 
Next time you need forgings of any kind, and need 
them on time, get our quotation first. For your COpy ot 
bulletin 10,000, write Dept. 8635, Standard Steel 
Works Division, BLH Corporation, Burnham, Penna. 


BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « Hamilton 
+ Electronics & Instrumentation « Lima * Madsen * 
Loewy-Hydropress « Peiton « Standard Stee! Works 
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to 4 gpm and 0 to 6 gpm. The 
fluid motors have gear widths of 4, 3, 
| in. John S. Barnes Corp., Rockford, 
II] 


ACTUAL SIZE 


For more information 


Circle 88, inside back cover 


Oscilloscope Probe and 


Viewing Hood 


A fixed-ratio test probe which per 
mits observation of signals in circuits 
with high source impedance without 
loading the circuit, has been made 
available together with a 3-in. rubber 
viewing hood. Offering 10 megohm 
input impedance, the probe is a gen 
ral purpose unit, which has a fre 
quency range from de to 10 mega 


Pe 
subminiature cycle per sec. The attenuation ratio is 


10:1. The viewing hood is furnished 


with a mounting clip for fastening to 
CENTRIFUGAL the panel bezel of an oscillograph 


Allen B. Du Mont Laboratories, Inc., 


L WER 760 Bloomfield Ave., Clifton, N. J 
: For more information 


Circle 89, inside back cover 


Here is the most compact centrifugal blower unit 

made ... EAD's high-velocity subminiature centrifugal 
blower is only 2X4" long, weighs only 6 ounces, yet it can 
move 13 cfm of air at a velocity of 3,000 feet per minute— 
and the volume holds up at high static pressures. It is 
driven by EAD's new one-inch diameter motor. The metal 
blower housing can be rotated to any position desired 

for maximum efficiency in cooling radar equipment, 
amplifier units, transmitter equipment, oscillators, and in 
other applications where high temperatures in confined 
areas demand miniaturized blowers with the highest 
possible performance characteristics. EAD's subminiature 
blower units meet all applicable MIL specification, and 

low temperature rise makes them suitable for high altitude 
and high ambient temperature operation. 


—ue.v$ Tu Adjustable Fluid Drive 


10 @ 1.0" s Adjustable speed fluid drives for 1 





through 25 hp applications are said to 
be suitable for installations where 


Modifications ef automatic speed adjustment, and posi 


O A ee " standard models or tively uniform accuracy of repeat 
completely new 
. — Mfd/Velis designs can be speed settings are prime considera 


engineered to meet tions, These units can be used with 
your special cooling 
needs. Write for 1 conventional single-speed electric 


complete information. drive motor to provide adjustable, 





stepless speed control. Speed adjust 

ment can be manual or automatic. 

EASTERN AIR DEVICES. INC Where a two directional motor is 
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD used, the fluid drive and load can be 


; ia 2 : : 
re. G J Q (9 reversed while in motion by merely 
H (i) C(t Oy i CC w changing motor rotation 


INDUCTION MOTORS CENTRIFUGAL BLOWERS TACHOMETER GENERATORS FANS ALTERNATORS GEAR MOTORS . 
Output shaft speed is altered during 


381 CENTRAL AVENUE © DOVER, NEW HAMPSHIRE operation by varying the amount of 
oil in the fluid drive’s working circuit. 


Cr bi dad D comp hes (Continued on page 294) 
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Handsome, functional MINIMESH O> 


makes good products better 


Because it combines beauty and 
utility — at low cost, Penmetal 
Minimesh is widely used for dec- 
orative purposes and for guards or 
grilles on stoves, heaters, radios, 
phonographs, etc. Three famous 
products, which have been im- 
proved with Minimesh, are shown. 

Minimesh is small mesh (?/;4") 
expanded metal, and like the 
larger meshes, is sheet metal 
which has been slit and expanded 
up to five times itsoriginal width. 
80% lighter than solid sheet of 
the same dimensions, the diamond 
truss pattern adds rigidity and 
strength. 

The openings in Minimesh per- 
mit passage of light, heat, air and 
sound. Comes in standard or flat- 
tened form. Can be cut, shaped or 
welded to suit design require- 
ments. 


Put Minimesh to work for you. 
Write for new catalog 510-EM, 
which gives sizes, weights and 
dimensions. 


PENN METAL COMPANY, INC. 


General Sales Office: 205 East 42nd Street 


-— . New York 17, N. Y. 
Minimesh grille protects speaker, transmits sound, Plont: Porkersburg, W. Vo 
adds beauty in new coin-operated phonograph by District Sales Offices: Boston, New York, 


È Philadelphia, Pittsburgh, Chicago, Detroit, 
J. P. Seeburg Corp., Chicago. St. Louis, Dallas, Little Rock, Seattle, 


San Francisco, Los Angeles, Parkersburg 


ABOVE — Zenith Radio Corp., Chicago, 
incorporates extensive Minimesh grille- 
work in this radio set. 


RIGHT — Gas heater by Temco, Inc., 
Nashville, Tenn. — one in a famous line 
recently redesigned with Minimesh to 
bring modern styling to the gas heating 
field. Open mesh grilles deliver heat. 
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NORGREN 


AIR PRESSURE 


REGULATORS 


Accurate, Dependable 


Control of Air Pressure 


There's a Norgren Regulator 
for Every Air Regulation Need. 


All air-operated equipment is 
designed to operate most efficiently 
at one specified air pressure. Pressures 
in excess of this specified pressure 
result in greater wear, more down- 
time, higher maintenance cost and 
waste of air. You can select a Norgren 
Regulator that will provide the 
desired pressure at all times, holding 
it constant even though the line 
pressure or rate of flow may vary. 


How Norgren Regulators Provide Accurate, 
Trouble-Free Service . . . 


1. PRECISION CONSTRUCTION 


Norgren Pressure Regulators are precision 
built throughout to provide accurate pressure 
regulation under the most rugged conditions. 


2. PRESSURE KEPT CONSTANT 


Norgren Pressure Regulators respond quickly 
to sudden demands for greater air volume with- 
out an excessive momentary pressure drop. 


3. EFFICIENT OPERATION 


A baffle plate and siphon tube permits greater 
air flow with less pressure drop and protects 
the diaphragm against sudden pressure surges 
and chatter. 


4. LONG-WEARING DIAPHRAGM 


The diaphragm in Norgren Pressure Regu- 
lators is made of oil-resistant synthetic rubber 
reinforced with nylon fabric. 


5. RELIEVING FEATURE 


The built-in relieving feature available on 
all models safeguards connected equipment 
against damage through pressure surges 
permits downward adjustment of pressure 
without auxiliary "bleeding" of line. 


6. EASY TO INSTALL 


Pipe connections are streight through for easy 
installation. In addition, most models can 
be completely dismantled without removing 
them from the air line. 


Without obligation, learn how Norgren Pressure Regulators 
can reduce costs in your plant. Call your nearby Norgren 


Representative listed in your telephone directory, or 
WRITE THE FACTORY FOR NEW NO. 700 CATALOG. 


3428 So. Elati St., Englewood, Colo. 
Wherever Air it Used in Industry 
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NEARLY 400 STANDARD MODELS 


NORGREN AIR PRESSURE 
REGULATORS, RELIEVING “ 


Relieving feature provides 

added protection against 

excessive pressure pulld-up. 

Permits downward adjust- 

ment of pressure without 

“bleeding” of line. Maximum 

allowable primary pressure 

is 400 psi; adjustable de- 

livery pressure is 2 to 250 psi. Pipe sizes— 
Ve* to 1* inclusive. Series 2AX. 


NORGREN AIR PRESSURE 
REGULATORS, STANDARD 


Maximum allowable primary 
pressure is 400 psi; adjust- 
able delivery pressure is 2 
to 250 psi. Pipe sizes—'4* 
to 1* inclusive. Series 2A. 


NORGREN AIR PRESSURE 
REGULATORS, PRECISION 


For precise control of air 
pressure in the range of 0 
to 2 cfm. Specially suited 
for use with air-controlled 
instruments. Maximum al- 
lowable primary pressure is 
400 psi; adjustable delivery 
pressure is 1 to 30 psi 
Relieving type. Pipe size— 
%". Series 11,400 


NORGREN AIR PRESSURE  - . 
REGULATORS, PILOT-CONTROLLED 


A precisely controlled air 

cushion provides an extended 

adjustable range, more 

accurate pressure 

regulation, 

increased 

capacity in 

ctm. Maximum 

allowable pri- 

mary pressure 

is 400 psi; adjustable delivery pressure is 2 to 
120 psi. Pipe sizes— A *, V *, 1*. Series 20AA. 





New Parts and Materials continued 


Working oil level is controlled by a 
sliding scoop tube mechanism which 


is readily adapted to any known 
method of automatic actuation. These 
fluid drives are available in four sizes, 
for use with motor ratings between | 
and 25 hp at operating speeds of 1200 
and 1800 rpm, plus 3600 rpm for 
Models 55 and 76 onh 


tions up to 4:1 are permitted for con 


Speed reduc 


stant torque loads and 5:1 for variable 
torque loads. American Blower Corp., 
Detroit 32, Mich. 


For more information 


Circle 90, inside back cover 


Variable Pitch 
Motor Pulleys 


These motor pulleys, designed for 
use with a B section V-belt are made 
of non-interlocking, non-serrated ma 
chined cast iron discs that are smoot) 
all the way down to the minimur 
pitch diameter. The pulley has oi 
impregnated bushings on the pulley 
shaft and requires no greasing. The 
pulleys are rated at 3 hp at 1750 rpm 
with 2.8:1 speed variation and 1 hp at 
1750 rpm with 2.3:1 speed variation, 
respectively. Dimensions are 31 x 5 in 
dia., 4% x 5} in dia. Both pulleys ar 
available in stock bores of %, } and 
& in. Gerbing Mfg. Corp., 11800 Mil 
waukee Ave., Northbrook, Ill. 

For more information— 
Circle 91, insde back cover 


Hydraulic Air Coolers 
A line of air type and water type 
hydraulic 


oil coolers for industrial 


systems are available in single unit 


(Continued on page 295) 
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New Parts and Materials continued 


sizes for oil flows up to 100 gpm and 
for continuous power removals up to 
37 hp (based on 85 F entering water 
temperature). Two smaller coolers of 
equal size can be used in parallel 
Maximum recommended working 
pressure is 75 psi for both the oil and 
the water sides. 

lhe coolers are available in single 
unit sizes for oil flows up to 70 gpm 
ind for continuous power removals 
up to 13.2 hp, based on 100 F aver 
ige ambient temperature. Vickers Inc., 
Detroit 32, Michigan 

For more information 


Circle 92, inside back cover 


Null Indicator 


A 24 in. null indicator is available 
in three different sensitivities, with 
full scale current ratings of 100, 200 
and 500 ua, respectively. Marion Elec 
trical Instrument Co., Grenier Field, 
Manchester, N. H. 

For more information 


Circle 93, inside back cover 


Sealed Potentiometers 


A line of encapsulated potentiom 
eters is available in both wire-wound 
and composition-element types. Claro 
stat Mfg. Co., Inc., Dover, N. H 

For more information 


Circle 94, inside back cover 


A Universal 
Cylinder Mountings 


These mountings are said to elimi- 
nate problems due to misalignment 
between cylinders and their loads. 
hey are available in two forms: a 
hinge-mount cylinder with universal 
mounting brackets at cach end and a 
cvlinder with universal trunnion and 

(Continued on page 298) 
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RELIEF VALVES 


Protect Your Air Equipment 
from Excessive Pressure Build-Up 


DIAPHRAGM TYPE VALVES 
AUTOMATIC PROTECTION 


Norgren Relief Valves automatically 


Model 62AX2 protect fluid lines and connected equip- 
Va" pipe size ment from damage resulting from 


excessive pressure build-up, and provide 
controlled operation of fluid recircu- 
lating systems. 


EASILY ADJUSTABLE— 
Norgren Relief Valves can be set to 
relieve automatically at a specified pres- 
sure, 1$", 4”, %”, %” pipe sizes avail- 
able with maximum relief settings at 
15 psi, 50 psi, 75 psi, 125 psi, or 250 psi; 
%” and 1” sizes available for maximum 
relief settings at 15 psi, 50 psi, 75 psi 
or 125 psi. Pressure settings remain 
constant. 


RUGGED CONSTRUCTION 


The diaphragm is made of strong, tough, 
nylon-reinforced synthetic rubber and 
its large area assures you of positive 
valve action and close control of operat- 
ing pressure. 


POP SAFETY VALVES 


Norgren Pop Safety Valves prevent the 

build-up of dangerous, excessive 

pressures on air tanks. When the tank 

pressure exceeds the valve’s relief 

pressure setting, the valve auto- 

matically pops open and rapidly 

releases air from the tank. When 

the tank pressure returns to a safe 

load, the valve automatically 

closes. Performance of these 

valves is not affected by vibration. 

1," 11". 34". 15" pipes Model 
5", 14", 3$", 15" pipe sizes. a ea 


LOW FLOW RELIEF VALVES 


Small, inexpensive, low capacity 

valves suited for a wide variety 

of uses—for relieving low-volume 

air compressors, as automatic relief 

of secondary pressure on cylinder 

gas regulators, as a small water relief 
valve, and similar uses requiring relief 
at low rates of flow. !$" and!4" pipe sizes. 


Without obligation, learn how Norgren Model 61A2 
Relief Valves can reduce costs in your Ya" pipe size 
plant. Call your nearby Norgren 

Representative listed in your 

telephone directory... 


or WRITE THE FACTORY FOR NEW No. 700 CATALOG. 
3428 So. Elati St., Englewood, Colo. 


| 
| Mherever Air is Used in I 
| san 





Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


hs 


Sales Engineer Harold Kimmel points out Morse Hy-Vo Drive 
connecting 185-hp Chrysler V-8 industria! engine to Dennison radial 
piston hydraulic pump. Engine speed is reduced from 3600 to 1800 
rpm. Drive operates on 17?$ " fixed shaft center distance. 


Morse Hy-Vo's exclusive rocker-joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 


Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 fpm in new 
jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50% speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy Vo Drivesare built for maximum- 
load-carrying capacity per inch of 
width at both high and low speeds. 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 
PRODUCTS 
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Fosbond zinc-phosphating Process 
made EVEN BETTER wh new, improved 


€ Gives you one-coat painting 


© Lowers effective phosphate weight as much as 70% 


e Reduces maintenance cost by cutting down sludge 


e Gives more and better surface activation at reduced cost 


Painted metal surfaces (on automobile 
bodies, home appliances, and other 
products) enjoy 
resistance when protected beforehand 
with Pennsalt Fosbond® coatings. Now, 
a pre-Fosbond bath with ACTIDIP 
brings about even greater crystal refine- 
ment, prevents powdering, allows finish- 
ing with a single coat of paint. New, 
improved ACTIDIP, used as a pre-rinse, 
reduces subsequent zinc phosphate coat- 
ing weights up to 70^; over those coat- 
ings applied without surface treatment. 
As an ingredient in Pennsalt Activated 
Cleaners, ACTIDIP activates during the 
pre-cleaning cycle and 
phosphate coating weights by as much 
as half. 


greatest corrosion- 


reduces zinc 


With recent improvements in formula- 
tion, ACTIDIP makes your job easier, 
boosts your coating quality: (1) Free- 
flowing and non-caking, new ACTIDIP 
dissolves more easily, speeds tank charg- 
ing; (2) ACTIDIP has greater stability, 
will not lose its superior activating power 
at higher cleaning temperatures; (3) 
ACTIDIP, alone or in a Pennsalt Acti- 
vated Cleaner, reduces sludge and main- 
tenance costs in the phosphating bath. 


Two convenient forms. New, improved 
ACTIDIP comes to you in a choice of 
two forms: (1) Super ACTIDIP Powder 
for use in its own activating bath be- 
tween cleaning and phosphating; (2) 


Sensational reduction in phosphate-coating weight is shown by these photomicrographs (enlarged 
84 times). Untreated panel (left) requires 1006 mg./sq. ft. for adequate phosphate protection, 


while ACTIDIP-treated panel (right) requires 


AÁ& . E. J4 F.E M 
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only 277 mg./sq. ft. for effective coverage. 


Pennsalt Activated Alkaline Cleaners 
for soak or spray cycles—cleaning and 
activation in one bath. Either form you 
choose gives your organic finish a better 
start towards corrosion-resistance, long- 
lived luster, and lower cost. 


Find out why Pennsalt's Fosbond Proc- 
ess means the best in phosphate coat- 
ings, and how ACTIDIP can bring you 
better finishing at lower costs. Ask your 
Pennsalt man or write Metal Processing 
Dept. 278, Pennsylvania Salt Manufac- 
turing Company. East: Three Penn 
Center Plaza, Philadelphia 2, Pa.; West: 
2020 Milvia Street, Berkeley 4, Calif. 
In Canada: Pennsalt Chemicals of 
Canada, Hamilton, Ontario. 


it 


Pennsalt 
Chemicals 


Meta! Cleaners * Phosphate Coatings * Cold-Working Lubricants 


YOUR 





PRESTOLE HAS IT! 


PRESTOLE Single or Multiple impression 
fasteners, having a variety of sizes and 
shapes, can be used to speed up, simplify 
and add greater "E te attachments 
involving one or more hole locations. 
Typical applications include hinges, baffles, 
switch boxes and assemblies, radiator grilles 
and similar specialized components requir- 
ing one or more hole locations for regular or 
blind fastening. 

These PRESTOLE fasteners, featuring the 
outstanding PRESTOLE impression, can 
be made to special specifications. In most 
cases new tooling is not required. There- 
fore, quantity delivery to your production is 
possible immediately, and costs are reduced 
PRESTOLE is solving fastening problems 
at an average rate of 15 per week. Over the 
years, PRESTOLE engineers have solved 
thousands of problems involving fasteners 
used in automobiles, refrigerators, stoves, 
radios, television sets and similar producis 
of daily use by the public. 


Yes, chances are PRESTOLE HAS IT! 


| Prestole 


1305 MIAMI ST., TOLEDO 5, OHIO 


ENGINEERING APPLICATION DATA... 


FOR: 


Application 
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universal mounting bracket for the rod 
end. 

Common applications for cylinders 
with universal mountings include the 
operation of hopper gates, elements 
rotating about shafts such as gear 
segments and levers, and objects 
moving on wheels or tracks such as 
trucks or transfer tables. They also 
compensate for deflection and mis 
alignment where cylinders are con 
nected to structures that are riveted, 
bolted or welded together. Hanna 
Engineering Works, 1765 N. Elston 
Ave., Chicago 22, Ill. 

For more information 


Circle 95, inside back cover 


Repeat Cycle 


Electronic Timer 


A fully enclosed electronic timer 
providing adjustable time intervals 
from 0.1 to 200 sec is said to be 
suitable for a range of industrial and 
laboratory controls. Repeatability of 
] per cent or better is achieved under 
normal operating conditions. Power 
supply required is 105-120 v, ac. G. C. 
Wilson & Co., 1915 Eighth Ave., 
Huntington, W. Va. 

For more information— 


Circle 96, inside back cover 


Portable Electric Meters 
These wattmeters, voltmeters and 
milliameters should be of particular 
interest in aircraft electronics and 
servomechanisms, where power sup 
plies operate at 400 to 1000 cps, and 
where previous 60 cps instrumentation 


(Continued on page 300) 
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with FALK Steelflex Couplings 


Ever since the first Falk Steelflex Coupling was designed and 
built, we have firmly held to these beliefs: 


l. A coupling, to give fullest value, must do more than merely 
connect driving and driven machinery — it must profect the machinery 
and prolong its life. 


2. A coupling, to be truly flexible, must overcome the effects of 
shock and vibration, as well as shaft misalignment. 


Proof of the soundness of those beliefs is furnished by the record. 
More than one million Faik Steelflex Couplings have been used on 
every conceivable type of industrial application ... giving trouble- 
free service, providing maximum protection to connected machinery. 


A single basic type — the famous Type F —fills 90% of all 
x industrial application needs. It is versatile, efficient and 
economical. And—it is always available from factory, field 
or distributor stocks, in a wide range of sizes. 
Write to Department 247 for engineering bulletin, 
including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 


@ Motoreducers 
© Speed Reducers 


* Single Helical Gears 
* Herringbone Gears 
* Flexible Couplings * Marine Drives 
* Shaft Mounted Drives * Steel Castings 


* High Speed Drives e Weldments d . o d 
€ Special Gear Drives © Contract Machining eè» a goo name in in ustry 


Type F Spacer Coupling 


Here is a Steelflex coupling specially 
designed to permit fast, easy installation 
and removal in horizontal and vertical 
applications where it is impracticable to 
move the connected units—or wherea 
space-gap (up to 12 in.) is necessary. 


Like all Steelflex couplings, the Type F 
Spacer gives long, trouble-free service and 
maximum 3-way protection for connected 
machinery: it provides torsional resilience 
to reduce shock and vibration; it accommo- 
dates parallel or angular shaft misalign 
ment; it allows free (or limited) end float 


An outstanding feature of the Steelflex 
Spacer is that it can be installed or re 
moved in one piece (see photo below); no 
dismantling or servicing of the coupling is 
required. Pump assemblies can be discon 
nected and removed without disassem- 
bling the coupling, without exposing 
working parts 


The Steelflex Spacer coupling is 
prelubricated at the Factory and can be 
installed, or removed and reinstalled, 
without disturbing the lubricant—a highly 
desirable feature. 





COMPLETE DESIGN SERVICE! 
Nobody could expect a busy design 
engineer to keep up with all properties of 
all thermoplastics. That's Gering's job 
—and we offer highly practical 
advice on thermoplastics for your specific 
application. Also ideas on possible design 
modifications to cut cost or simplify assembly 
This is only part of Gering's complete engineering and design 
service—all under one roof ...all under one 
responsibility backed by Gering's knowledge resulting 
from over thirty years experience of producing 
high quality plastics. 


COMPLETE PRODUCTION FACILITIES ! 


For fast service—backed 
by rigid quality control ...come to 
Gering for all your thermoplastic 
extrusions. At your service are 
hundreds of dies... complete custom 


die-making...and a wide range of 
modern extruders. Why not send us your blueprint—let 
us bid on your next job. Find out for yourself that 


Gering means top quality plus dependable delivery...made 
possible only by one of the most complete and efficient 
extrusion plaats in the world! 


Gering Extrudes 
Polyethylene, Acetate, 
Acrylic, Vinyl, Polystyrene, 
Butyrate; (Tenite I1), 

Ethyl Cellulose, Copolymers 


PRODUCTS, INC. 
Monroe Street, Kenilworth, N. J 
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is inadequate. They are clectro-dy 
namometer type instruments with an 
entirely new coil system which results 
in an outstanding high-frequency re 
sponse—a typical voltmeter having 
practically flat response to at least 
1000 cps. Rawson Electrical Instru 


ment Co., 110 Potter St., Cambridge 
12, Mass 


For more information 


Circle 97, inside back cover 


Recording Oscillograph 

These oscillographs will operate 
under conditions such as: acceleration, 
15 G along any major axis; temper 
iture, 65 F to 160 F; 
up to 100 per cent; altitude, up to 
100,000 ft above sea level. The 590 


has a 36 trace capacity with 7 in. 


humidity, 


wide records; the 59] records a maxi 


mum of 50 traces on 12 in. records 
Such components as power supply 


units, timing units, record identifica 
tion units ind transmissions are com 
pletely interchangeable 

[he units have five basic recording 
speeds, and magnetic clutches in the 
transmission will multiply these by 
factors of 1, 4, 16, or 64 producing 
1 total of 20 separate recording speeds 
Midwestern Instruments, 41 ind 
Sheridan Road, Tulsa, Okla 


For more information 
Circle 98, inside back cover 


Cathode Ray Tube 
Retains Traces 
A direct-display storage tube is avail 
ible for industrial and laboratory use 
which can capture and retain visual 
displays of transients without resorting 
to photography Employing a special 
storage target just behind the viewing 
screen, this 5 in. tube retains single 
tracings or successive writings at high 
(Continued on page 303) 
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Yes, a giant! The largest single machine 
ever built — a 50,000 ton closed die forg- 
ing press — is now in production at the 
Wyman-Gordon Air Force Heavy Press 
Plant, producing larger light alloy forg- 
ings with thinner sections and closer tol- 
erances than heretofore available. This is 
one of the several giants representing the 
greatest forging press capacity assembled 
anywhere under one roof. 


With this equipment augmenting exist- 
ing heavy steam hammers and mechan- 
ical presses at Worcester and Harvey, 
Wyman-Gordon operates the greatest 
range of closed die forging equipment in 
the world. Now, as for nearly seventy- 
five years, there is no substitute for a 
forging and in forging there is no substi- 
tute for Wyman-Gordon experience, 
know-how and quality. 


WYMAN-GORDON COMPANY 


Established 1883 


FORGINGS OF ALUMINUM ®© 


HARVEY, ILLINOIS 


MAGNESIUM * 
WORCESTER 1, 


STEEL * TITANIUM 


MASSACHUSETTS 


DETROIT, MICHIGAN 





ONE OF THE GARLOCK y 000 
’ 


Springless Klozure (cutaway) shown on a 
BALL BUSHING (linear ball bearing) 
monufactured by Thomson Industries, Inc., 
Manhasset, New York 


FOR LINEAR MOTION, TOO! 


Klozure* Oil Seals Protecting bearings from dust and other 
contamination is as important in linear applications as it is in 

rotary bearing applications. That’s why Thomson Industries, 

selected Garlock Klozure Oil Seals Model 71-A for their linear ball 
bearing. Thomson found that the unique design of the 71-A and 

its synthetic rubber sealing element made it ideal for their 


limited space, low pressure, grease retaining application 


Let us show you how one of “the Garlock 2,000” can help 
you... you can choose from two thousand different styles 
of packings, gaskets, and seals to meet all your needs. 
It's the only complete line...it's one reason 

you get unbiased recommendations from 

your Garlock representative. Call him 

today or write for Klozure Catalog 10. 


*Registered Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


Packings, Gaskets, Oil Seals, 
Mechanical Seals, 
Rubber Expansion Joints 
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brightness, until they are intentionally 

erased. Photography need be used only 

when permanent records of selected SHENANGO 

traces are required for files. NO ROOM FOR TROUBLE... 
According to the manufacturer, CENTRIFUGAL because all these parts have been 

some general specifications of the tube CASTINGS centrifugally cast by Shenango 


ire as follows: resolution, 60 written 
lines per inch; brightness, 50 foot 


How 


pay off! Centrifugal action forces all gas and 


impurities from the molten metal 
lamberts; usable screen diameter, 4 


in., min. Hughes Products, Los Ang: 
les 45, Calif. 


Defects that ordinarily show up in 
machining or service are elimi- 
nated. Next time you need liners, 
For more information | assi 4 end e 
" B VC 7S, r S, bearings, Dusn- 
Circle 99, inside back cover sieeves, ring ‘ 5 
ings, or any annular or symmetri- 
cal part, rough or precision fin- 
ished, contact: Shenango-Penn 
Mold Company, Centrifugal Cast- 
ing Division, Dover, Ohio. 


E 


Table-Top 
Reproduction Machine 


l'his machine has a 30 in. printing 


width, top mechanical speed of 8 ft 


l0 in. per minute, variable speed 
drive with selenium rectifiers, 1200 w 
quartz lamp with 34 in. active length, 
and a 12 x 30 in. rear delivery tra 


ee ee vt Meee 


[he device operates on a 115-v, 
cps, 17.2 amp, ac 

Ihe machine does not require am 
vents, darkroom facilities or auxilian 
equipment. Exposure and develop 
ment are automatically synchronized; 
1 single control knob turns the 
machine on or off and regulates its 
speed. The unit is 15 x 453 x 31 in 
deep. Charles Bruning Co., Inc., 4700 
Montrose Ave., Chicago 41, Ill. 

For more information 
Circle 100, inside back cover 


Ball Point Printed 
Circuit Dispenser 

Liquid resist for printed circuits 
contained in ball point dispensing 
tubes will withstand nitric acid in 


etching the finished layout of a printed 
circuit. The resist comes in several 


colors, making it possible when laying E l , f (ff 
out the circuit to color code the 3 1 E- "A NU. a CENTRIFUGAL 
wiring for checking out the prototype 4 E i f CASTINGS 

unit. The resist is also electrically an ZA, ER 1 T. x 


insulator, and can be left on as a COPPER: TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 


MONEL METAL’ * NI-RESIST + MEEHANITE METAL + ALLOY IRONS 
(Continued on page 306) 
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576 pages 
with complete 


ITSNW —— "s 


standardized 
IT LISTS ALL PRODUCTS products 
FROM STOCK!" 


GEARS 


EIN S 
I$ D 
Foo 
e oJ 


MITER & BEVEL 


Spur 
(c yr 
O O 
WORMS & 
WORM GEARS 


COMPLETE CATALOG 


HELICAL 


EE ao rmos 


SPROCKETS & CHAIN 


O OD 


ESS with Keyway 
SINGLE and Setscrew 
aA 
£ INTERCHANGEABLE 


k IT RES 
OCS 


O / ‘TAPERED BUSHINGS 
Vo” AND SPROCKETS 


SPEED REDUCERS 


THESE THREE - NOW —IN ONE 
CATALOGS —— COMPLETE CATALOG — ALL M 
" THE LATEST INFORMATION BEARINGS 
No. NP-55 : on the bigger-than-ever BOSTON GEAR line. <- 
em ; Lists hundreds of new products—new models— LZ 2 
new sizes. Get your copy—it's your indispen- o | [] 
sable guidebook to new efficiency, new econo- € CURRO 
my in power transmission. Boston Gear Works, R A 
. Jio» 
71 Hayward Street, Quincy 71, Massachusetts. wc Ee 
BEARINGS PILLOW BLOCKS 


NOW AVAILABLE OTHER PRODUCTS 
FROM YOUR 


UNIVERSAL JOINTS 
COUPLINGS © PULLEYS 


50 pages 
of engineering 


data for 
DISTRIBUTOR drive design 


For nearest Distributor, look under “GEARS” 
in the Yellow Pages of your Telephone Book. 56BG-NC22 
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doing unusual jobs unusually well 


for 20 years 


Rubatex gives air, dust and moisture a technical 


Layers of Rubatex assure tight effective seal between metal dut evt es an offeciive asn-cemedivo coal around 


pylon and metal wing surface of CHANCE VOUGHT'S door and glass of new U. S. GAUGE PRESSURE 
F7U-3 CUTLASS. Also valuable for streamlining purposes PROT. Dibek adhesive on smooth surface of 


and cushions the two metals when pylon is attached to Rubatex makes application easy and sure. 
wing of jet fighter. 


better performance cheaper 


ae Nitrogen plus natural resiliency of rubber 


a AANA l a team up in Rubatex to recover quicker than 
. other soft rubber materials after being com- 

—— pressed and to keep coming back for a 
ionger time. Unique closed cellular structure 
shuts out oxygen, heat, cold, moisture and 
dirt even at cut edges— eliminates expense 
for special coating or molded-on skin. No 
restriction as to shape or size. Can be die 
cut or stripped. Easily cemented to other 
materials. Available in soft, medium and 
firm grades in varying densities and thick- 
Non-porous Rubatex gasketing is the perfect ness. Write and let us tell you how you can 
sealing agent for Expando-Mount installer get better gasketing, sealing and cushioning 


(accordion pleated-like door which slides out to performance cheaper with Rubatex. 
fit window openings) on MITCHELL ROOM AIR 


CONDITIONERS. Insures complete, durable, air- 
tight, water-tight, dust-tight installation for life 


also manufacturers of 

Rubatex Closed Cellular Vinyl 

Rubatex Insulation Hardboard 

Rubatex-Crepe 

Rubatex Softee-Crepe 

Rubatex Vinyl Foam . LLL 
Rubotex Plastic Seine Floats 


GREAT AMERICAN INDUSTRIES, INC. 
RUBATEX DIVISION, Bedford, Virginia 





of air conditioner. 
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INVESTMENT 
CASTING IS 
ECONOMICAL 


e Performance requirements demand use of alloys that are difficult to form. 
or machine. 

© Intricate shape or unusual contours cause expensive machining, finishing, 
and/or assembly costs. 

© Production runs too small to warrant machine set-ups. 

e Part sizes are smaller than 10" or lighter than 10 pounds. 

e Realistic tolerances and inspection standards are specified. 


ARWOOD engineers will gladly help you with your design and production 
problems. They are casting specialists. Let them study your blueprints or 
a sample part and save you time, effort and money. 


A CASE IN POINT! 
LIGHTER, STRONGER, CHEAPER 


Stainless steel hinge for military ordnance com- 
ponent was formerly composed of a stamped bracket 
and machined hinge, welded together and assembled 
to a complicated anti-rotation device. Entire unit is 
now cast in one piece and is lighter and stronger. 
Hole-reaming is only machining required. 


Write TODAY for your FREE copy of “A Critical Survey 
of Investment Castings”, written especially for design 
and production engineers. 


ARWOOD PRECISION CASTING CORPORATION 


325 W. 44th St., New York 36, N. Y. 


Plants: Brooklyn, N. Y. * Groton, Conn. © Tilton, N. H. è Los Angeles, Colif. 


“PIONEERS IN INVESTMENT CASTINO" 





New Parts and Materials continued 


permanent protective coating to the 
copper circuit against corrosion and 
dirt. Each tube will deposit circuitry 
ve in. wide. Techniques, 178-84 Cen 
tral Ave., Hackensack, N. J. 


For more information 


Circle 101, inside back cover 


Power Supply Rated 
At 15 Kva 


The 15 kva unit provides a precisely 
regulated 401.08-cps, three phase out 
put, with frequency regulation held 
constant within 0.01 per cent, no 
load to full load, 80 to 100 per cent 
power factor. The 
set operates from a standard 220/440 
v, three-phase, 60-cps supply. Drive 
motor, 


motor-gencrator 


magnetic clutch, generator, 
and exciter are in-line mounted on a 
common base A remote consolc 
houses the starting and output con 
trols, meters for monitoring voltage 
and current, and the regulator com 


ponents. Electric Specialty Co., 211 


S. St., Stamford, Conn 


For more information 


Circle 102, inside back cover 


Mirror-Magnet Assembly 


Ihis device was designed to sim- 
plify examination of the bore of all 
firearms for proper cleaning and main 
tenance, It can similarly be used to 
inspect the interior surface of any 
hollow, lengthy part 

[Ihe unit consists of a powerful 
Alnico V magnet in a heavy brass 

(Continued on page 308) 
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The 50-ton weldment above is one of fifty-five identical Press Beds 
produced for one manufacturer of heavy presses. This piece, and 
the parts and assemblies illustrated at the left, are typical of thou- 
sands of Steel-Weld Fabricated units produced and machined by 
Mahon for manufacturers of processing machinery, machine tools, 
and other types of heavy mechanical equipment. Are you taking 
full advantage of the possibilities offered by welded steel compo- 
nents in your products? In the design of almost any type of heavy 
machinery there are pieces and sub-assemblies that can be pro- 
duced more satisfactorily and more economically in welded steel 
—and with the additional advantages of less weight, greater 
rigidity and predictability. When you consider weldments, think of 
Mahon . .. because, you will find the Mahon organization a unique 
source for welded steel in any form ... a source with complete 
facilities for design engineering, fabricating, machining and assem- 
bling . . . @ source where design skill and advanced fabricating 
techniques ure supplemented by craftsmanship which assures you 
a finer appearing product embodying every advantage of Steel- 
Weld Fabrication. See Sweet's Product Design File for information, 
or, better still, have a Mahon sales engineer call at your convenience, 


THE R.C. MAHON COMPANY © Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York and Chicago 


Any Form for Any Purpose 





ROLLER CHAIN 


308 


WHERE 

TWO HEADS 
ARE BETTER 
THAN ONE 


FOR COST CUTTING 


DESIGNS 


Carefully considered drive designs call for 
Whitney . . . for both specialist engineering 
assistance, and a complete line of precision 
steel chains and sprockets. Whitney offers 
you 60 years of accumulated know-how in 
solving power transfer and conveying drive 
problems for a majority of America’s in- 


dustrial production. 


Today, for example, keeping pace with modern design requirements in 
such fields as mining and agriculture, Whitney has developed an exclusive 
Mine Loader Chain and Self-Lube Agricultural Chain, both bringing new 


concepts of performance and long life 


Whitney Roller, Silent and Conveyor Chain is available in all A.S.A. sizes 
Attachments for Roller and Conveyor Chain increase adaptability and de 
sign possibilities. Whitney Sprockets are furnished in all standard types 

from stock or made to order. Whitney Flexible Couplings are designed for 


wide adaptability, easy assembly, positive operation and long life 
Whitney Service Centers and distributors assure fast deliveries and engi 


neering assistance throughout the U.S. Write for technical catalogs pro 


viding complete data on drive applications 


CHAIN COMPANY 


CREATORS OF SELF-LUBE ROLLER CHAIN 
204 HAMILTON STREET * HARTFORD 2, CONN, 


* SILENT CHAIN + CONVEYOR CHAIN + SPROCKETS + FLEXIBLE COUPLINGS 


New Parts and Materials continued 


core, chromium finished, with a swi 
vel-mounted mirror. The handle is 
21 in. long, the mirror itself less than 
l in. dia. Ullman Products Corp., 
15 River St., Norwalk, Conn. 

For more information 


Circle 103, inside back cover 


Rack for Drafting Board 


Clamped to the back corners of the 
drawing board, this device permits 
practically any size of reference mate 
rial to be hung in a position where 
it is. easily. referred. to. The rack 
consists of two telescoping tubes that 
can be placed as much as 36 in. apart. 
Ihe reference material is hung with 
clips on a cord stretched between the 
grooved tips. Draftray Co., 1316 E. 
24 St., Minneapolis 4, Minn. 

For more information 


Circle 104, inside back cover 


Digital Computer 

[his frequency counter computer 
is small (144 x 7 x 19 in. wide for 
standard relay rack amount). The 
Model 309 indicates pressure, tem- 
perature and flow directly in numbers 
from the frequency signals of the 
sensing gages. This new PTF com- 
puter gives a visual read-out from 000 
to 999 in steps of 1, thus providing 
a percentage type indication for maxi- 
mum utilization of digits. Perform- 
ance is read instantly without trans- 
lation 

The computer may be used in 
conjunction with a printer or electric 
typewriter to produce permanent digi 
tal recording of the processed data 
Digital output signals from the com 
puter can be made available in either 
binary or decimal form. Byron Jackson 
Div., Borg-Warner Corp., P. O. Box 
2017A, Terminal Annex, Los Angeles 


54, Calif. 


For more information 
Cirele 105, inside back cover 
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New "Personal pi 


RCA Victor ccupies | Ss Spa 


Tough textured coating many table model radios. 


or TY that travels 


formulated by John L. Armitage & 
Company, Newark, New | 

“In designing the ‘Personal’ TV, it was apparent that by its very nature this 

versatile set would be used in a variety of locations patios, recreation 

rooms and kitchens. An attractive, durable, scuff-resistant finish was needed 

RCA Victor selected a coating based on BAKELITE Brand Vinyl Resins 

Colored, textured and tough, this finish withstands the demanding wear of 

portable usage A report from RCA Victor 

Have a new pr xluct pre blem in coatings? A wide selection of coatings BAKELITE 
based on BAKELITE Brand Vinyl! Resins may provide the answers. Thes | 


finishes give long-lasting protection against corrosives, temperature ex BRAND 


tremes, abrasion and destructive atmosphe res f 
r COAT 
If you would like a list of suppliers of coatings based on BAKELITE RESINS 0 nu LI 
Resins and a free copy of our booklet, "Coatings for General Industry 
write Dept. RZ-145. 


Vinyl, Phenolic, Epoxy, and Styrene Resins for Coatings 


BAKELITE COMPAN Y, 4 Division of Union Carbide and Carbon ( rporati n Ma 30 East 42nd Street 


The term Bake vrre and the Trefoil Symbol are registered trade-marks of UCC 
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f ® A qood chain à tike \ 


a good wite...if you choose 
with cane, it will look 


atten youn comfont and aid 
you in youn wonk fon a 


long time to come A 
_— 


perm CHAIRS 
ARE 


GOOD CHAIRS 


Scientifically planned to aid YOL 
in your work designed to sup- 
port you comfortably whether 
you're chewing your pencil or bent 
over hard at work engineered 
from the quality materials YOU 
would recommend, with inde- 
pendently adjustable seat, back 
and footring to conform to your 
physique and with removable, 
replaceable covers in a wide range 
of fabrics and colors to match 


YOUR decorating plan. 


Pictured, Cramer Hi-Model 
4D-22T with forward-tilt 
seat; others available. All 
are low-gravity balanced for 
safe use on casters if 


desired 


? 
LIKE mORE INFORMATION: 
Inc., Dept. € 


Co., 
sture Chair QI e" Mo 
ims writ Ao facts on the 
end mde chairs designed for 
working ar hitects and engineers. 
pga 
Name —— 


firm m 


address ——— 


n nn 


CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 329. 


Switches—Catalog C, 12 pp, describes 
appliance, aircraft, 
tronic, marine, 


iutomotive, elec 


motor control and 
special application switches. Included 
are illustrations, ratings, dimensions 


and specifications. Carling Electric, 
Inc., 505 New Park Ave., W. Hart 
ford 10, Conn. 


Circle 106, inside back cover 


Fastenings—Booklet G20, 12 pp, covers 
plating and surface treatment of hex 
socket screws and other products. 


Allen Mfg. Co., 133 Sheldon St., 
Hartford 2, Conn 


Circle 107, inside back cover 


Bronze Bearings, 
56, 109 pp, covers line of industrial 
bearings, bushings and bars. 
Bronze Co., New Castle, Pa 


Circle 108, inside back cover 


Bushings—Catalog 


Johnson 


V-Belts—Bulletin V-1400-B20-P, 8 pp, 
describes V-Belts available for drives 
employed in heavy industrial applica 
tions and miscellaneous light ma 
chinery. Contains a complete listing 
of multiple V-Belt sizes available 
Worthington Corp., Oil City, Pa. 
Circle 109, inside back cover 


Plastics—Catalog, 100 pp, has data 
on all types of plastics, definitions and 
detailed information on buying and 
working plastics. Includes such ma 
acetate, lucite, 


saran, nylon, 


terials as plexiglas, 
polyethylene, 


phenolics, polystyrene, polyesters, rein 


vinyls, 


forced plastics, coatings. Fry Plastics 
Co., 7826 S. Vermont Ave., Los 
Angeles 44, Calif 


Circle 110, inside back cover 


Hydraulic Pumps, Valves—Booklet, 24 
pp, contains descriptive folder, engi 
neering drawings, price list. Simplex 
Engineering Co., Zanesville, Ohio. 


Circle 111, inside back cover 


Right- Angle Gearmotor — Booklet 
B-6579, 4 pp, describes gearmotor 
for applications requiring 1 to 30 
hp. Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 50, Pa 


Circle 112, inside back cover 


Vinyl-Metal Laminates—Booklet 12 
pp. has samples and physical properties 
of a semi-sized vinyl sheeting bonded 
to metal, with suggestions for use. 
Columbus Coated 

Columbus 16, Ohio 


Circle 113, inside back cover 


Fabrics 


Corp., 


V.Belts and Sheaves- Booklet 20P50, 
14 pp. In addition to providing selec 
tion tables for A, B, C and D section 
variable speed drives, the booklet in 
cludes information on design features, 
drive principles, horsepower rating ta 
bles for section belts, a speed range 
table showing the variation in rpm 
when using two sheaves in combina 
tion, and accessory equipment. Allis 
Chalmers Mfg. Co., 1002 S. 70 St., 
Milwaukee, Wis 


Circle 114, inside back cover 


Compressors-Booklet, 12 pp, with 
flow charts in colors describes a means 
whereby compressors can be staged in 
conjunction with the use of a wide 
range coil. The horsepower required 
for the first stages is reduced com 
pared with ordinary air conditioning 


methods. A. I. McFarlan Co., 90 
West St., New York 6, N. Y. 


Circle 115, inside back cover 


Canned Motor Pumps—Bulletin 1050, 
+ pp, has performance curves, dimen 
sions, principles of construction and 
operation, cut-away views, materials 
available, power requirements. Chem 
pump Corp., Station M, 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 


Circle 116, inside back cover 


Rotary Gear Pump—Booklet, 14 pp, 
gives dimensions, ratings, other data 
on steel block pumps. Northern Ord 
nance Inc., subsidiary Northern Pump 
Co., Columbia Heights, P.O., Min 
neapolis, Minn. 


Circle 117, inside back cover 


Investment Castings—Booklet, 40 pp, 
contains physical, mechanical and 
chemical properties of 26 investment 
casting alloys. Haynes Stellite Co., 

(Continued on page 313) 


Product Engineering — July, 1956 





"- ~ 
E Pract 
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ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION * ELGIN, ILLINOIS 


-— ML 9 9 estt 





-_—_- 


At o 
7 e 
/ Wagner \ 
[ ELECTRIC MOTORS | 


+++ the choice of leaders / 
Ne in industry 


2m d 
-— 


MORE POWER IN SMALLER FRAMES The Wagner DP Motor packs 
more power in a smaller frame and this smaller size meons ease 
of handling and stocking ...less space required for installation, 


You get better 
perforrnance with these 


Wagner DP Motors 


Wagner DP motors are doubly protected by (1) rugged, cor- CAN BE RE-GREASED FOR LONGER LIFE This motor will operate 
for years without regreasing ... bearings are completely enclosed 
.. however, provisions have been made for adding lubricant and for 
no moisture can collect on them. Motor feet are cast as an the removal of old grease in cases where re-greasing is necessary. 


rosion-resistant cast iron frames, smoothly rounded so that 


integral part of the frame for maximum strength and rigidity. 
(2) Enclosures on the DP motor are completely drip-proof 

virtually splashproof. Air intakes are located at the bottom of 
the endplates and air outlets are located at the base of the 


frame—one on each side. 


Although engineered to meet the re-rated NEMA specifica- 
tions which call for more power in smaller frames, the same 
high quality and long life performance that have made 
Wagner Motors "the choice of leaders in industry" for many 


years has of course been retained. 


Full information and principal dimensions ore given in 


Bulletin MU-202. Write for your copy today. 
COOL RUNNING Specially designed baffles direct cooling air from 
the blowers through the motor and provide protection for the 
stator windings. Blowers are an integral part of rotor...and 
move large volumes of air without noise or vibration. 


Wadner Electric @rporation 


6406 Plymouth Ave., St. Louvis 14, Mo., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


ZA 


ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES * AUTOMOTIVE BRAKE SYSTEMS-AIR AND HYDRAULIC 
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Catalogs and Bulletins continued 


30-20 Thomson Ave., Long Island 


City, N. Y. 


Circle 118, inside back cover E. 
Plastic-Impregnated Moldings—Cata ¥ 
log C-56, 14 pp, gives information and 
various specification tables. Continen 
tal-Diamond Fibre Div., Budd Co., 

Inc., Newark, Del 


Circle 119, inside back cover M 


Miniature Connector—Bulletin, + pp 
provides specifications and applic itions 
for seven connector series. Gorn Elec 


tric Co., Inc., Electronics Div., Stam 
ford, Conn 


Circle 120, inside back cover 
Steel Castings—Bulletin 556-C (chart), 
identifies ACI and Empire designa j 


tions with corresponding AISI type 


Me 
Ps 
n 
a 
Po 


vw s 


number, ASTM designation and other | ! , —dQ complete line 


designations and trade names of sim 


E c — Steel Castings, Inc., i E i designed for 
1 Circle 121, inside back cover im À high ra nge— 


Stroke and Revolution Counters—Cata 


log M200, 7 pp, shows special counter M OM PRI | "m 4 with stainless steel 
nm o o Pa Ps. "d or beryllium copper 


wheels, r« 


set gears, shafts. Production Instru ar "i 1 
702 10 W. Jackson Blvd., s " gio construction. 


ment Co., 3 
Chicago 6, Ill —— 
Circle 122, inside bock cover Bourns — designer and manufacturer of its own Bourdon tubes—now brings this 
: proved component to absolute and differential pressure potent ometers. Three instru- 
Aluminum Impact Extrusions- Man ment models are provided for an extensive range of applications. 
ual, 32 pp, describes recently devel 
oped techniques, industrial and com (T RD. 
mercial applications. Aluminum Co. of E. Model 704 i 
n ide. Pittsburgh 19 Differential Pressure Potentiometer — for corrosive 
America, Aicoa Bldg., Pittsburgh A This unit has a stainless steel Bourdon tube and fittings, 
Pa ; to withstand fuming nitric acid and other corrosive fluids 
ee ee A E All mechanica| joints are Heli-arc welded. The instrument will 
measure differential pressure between two high pressure source 
Stainless Steels—Technical Study 3, Model 705 
10 pp, discusses chromium-nickel Absolute Pressure Potentiometer 
This absolute pressure potentiometer measures pressures 
$ in ranges of 0-100 to 0-1000 psia— extending the range 
charts, graphs and information on _ of Bourns Aneroid Capsule instruments 
cold rolled mechanical properties, ck d 


manganese steels, and pro ides detailed 


Model 706 
Differential Pressure Potentiometer — for non-corro 
properties and corrosion resistance The Bourdon tube in this high range instrument is made 
Allegheny Ludlum Steel Corp., 2020 of berryllium copper for use with non-corrosive fluids 
Ol Blde. Pittsbureh 22. Pa With the low pressure port vented to the atmosphere, 

iver Didg., Fitburgn 2e, this unit can be used as a gage pressure instrument 


vated temperature properties, phvsical 


Circle 124, inside back cover 


j Y E i All models have a durable stainless steel case... compact 

Solenoids—Bulletin 200, 6 pp, d configuration . . . excellent linearity, resolution and hysteresis. 

scribes a-c and d-c solid frame, and The rugged linkage system and Bourdon tube assembly 

a-c laminated solenoids. Comar Ele provide excellent shock, vibration and acceleration characteristics 
: zn : All models are now in quantity production 

tric Co., 3349 Addison St., Chicago Write for new literature. 

i8, Ill. 


Circle 125, inside back cover 


Electric Motors Technical data sheet, QURNS LABORATORIES 


| pp, has dimensions and reference General Offices: 6135 Magnolia Avenue Riverside, California 


drawings for motors in the new NEMA Plants: Riverside, California — Ames, lowa 


(Continued on page 314) 
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in the finest 
PRODUCT 
FAMILIES! 


Rugged, long-lasting and trou- 
ble-free, Dormeyer Solenoids 
serve vital purpose in many 
famous products. The same 
dependable performance can 
be yours with Dormeyer . . . all 
types and sizes of Solenoids 
custom-engineered to your 
requirements. 


Dormeyer also makes a 
complete line of coils and 
transformers. 


B IÑ 


Send b/p or specs for / » j 


estimate — no obligation. D 


Request free 20-page p s 
data-packed catalog. Aad 


DORMEYER INDUSTRIES 


KEN AN N NA 


Catalogs and Bulletins continued 
standard sizes. Acec Electric Corp., 
40 E. 49th St., New York 17, N. Y. 


Circle 126, inside back cover 


Speed Reducers—Bulletin 600-C, Spp, 
describes double-enveloping worm gear 
reducers and gives specifications and 
horsepower ratings. Cone-Drive Gears, 
Div. Michigan Tool Co, 7171 E. 
McNichols Road, Detroit 12, Mich. 


Circle 127, inside back cover 


Miniature Relay—Bulletin, 2 pp, has 
complete description, technical data, 
and illustrations on mercury plunger 
relay. Ebert Electronics Corp., 212-329 
Jamaica Ave., Queens Village 28, N. Y. 


Circle 128, inside back cover 


Mechanical Seals-Bulletin | S-205-2, 
5 pp, provides construction, service 
and application information. Crane 
Packing Co., Dept. PEN, 6400 Oak 
ton St., Morton Grove, Ill. 


Circle 129, inside back cover 


Digital Instruments—Catalog 356, 28 
pp, contains illustrations, charts and 
characteristics of automatic digital 
ohmmeters, readouts, data reduction 
systems, peak reader systems, record- 
ing systems, a-c d-c converters and 
binary decimal converters. Non-Linear 
Systems, Inc. Del Mar Airport, Del 
Mar, Calif. 


Circle 130, inside back cover 


Sensing Devices—Catalog, 19pp, de- 
scribes thermistors, varistors, and as- 
semblies and contains technical data 
and illustrations. Victorv Engineering 


Corp., Springfield Road, Union, N. J 


Circle 131, inside back cover 


Solenoid Valves—Catalog 200, 22 pp, 
describes line of electrically operated 
two-way solenoid valves for air, gas, 
steam and liquid flow control. Lists 
available dimensions, specifications, 
pressures, applications and includes 
price list. Atkomatic Valve Co., Inc., 
545 W. Abbott St., Indianapolis, Ind. 


Circle 132, inside back cover 


Titanium—Bulletin, Spp, contains cut 
rently available data on corrosion re 
sistance and suggests applications. 
Mallory-Sharon ‘Titanium Corp., Niles, 
Ohio. 


Circle 133, inside back cover 


Ceramic Parts-Bulletin 563, 4 pp, 
supplies mechanical and electrical 
(Continued on page 318) 


YOU CAN'T BEAT 
GARRETT SERVICE 


Im not a wise guy, but I do know 
about the service these Garrett plants 
give you. Seems hard to believe. 
Those fellows bend over backwards 
to help you out in an emergency. 
And their regular service means you 
always get deliveries when promised 

. sometimes before. 

Of course, when it comes to quality 
they are tops on lock washers, flat 
washers, spring washers, hose clamps, 
stampings and assemblies. They 
have three plants equipped with the 
most modern high-speed automatic 
machinery to turn out billions of parts 
to exact specification . . . complete 
heat treating, plating and finishing 
facilities. If you don't believe me, 
next time send your order into 
Garrett. You'll see why their custom- 
ers say YOU CAN'T BEAT GARRETT. 


LOCK WASHERS 

FLAT WASHERS 
HOSE CLAMPS 
STAMPINGS 
Manvfactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


OF PHILADELPHIA 
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Type “DIE” Totally Enclosed 
Motors (Non-Ventilated) 


Type “DIF” Totally Enclosed 
Motors (Fan Cooled) 


Type “J Power Transmitters 
with solenoid 


Your new 


motor catalog is ready! 
... fo show you this varied line 
of superior motors 


[ 


Type “DI” Magnetic 
Disc Brake Motors 


Revised and up-to-date with new NEMA rat- 
ings and dimensions, this 20 page catalog is 
yours for the asking. It illustrates, describes 
and prices many different sizes and types of 
motors and contains much useful engineering 


data . . . all conveniently ar- " 
‘ à o obtain your copy just fill-in the coupon below 
ranged for quick and easy ref and fasten it to your letterhead. 


erence. An excellent publica- essem mmt OPERA — — — —À — —: 
tion for desk use. i 


I Electrical Division of THESINGER MANUFACTURING COMPANY 
Finderne Plant, SOMERVILLE, NEW JERSEY 


Yes, I'd like the new DIEHL Motor Catalog 73480 


DIEHL MANUFACTURING COMPANY,” 


Electrical Division of THE SINGER MANUFACTURING COMPANY | Company 
Finderne Plant, SOMERVILLE, NEW JERSEY 


ATLANTA e BALTIMORE . CHARLOTTE, N. C. . CHICAGO e CINCINNATI 
DETROIT + MILWAUKEE + NEEDHAM, MASS. * NEWYORK * PHILADELPHIA 
i CITY ZONE STATE 


l STREET 


kove meme mee es mee ee e a e me m e A A —ÁÀ 4 
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Nicholson steam trap quality gives you... 


extra stamina for 
severest service 


Nicholson quality . . . throughout . . . means the extra strength, extra 
capacity, extra stamina that never let down. And, Nicholson quality 
pays off, when it comes to discharging condensate and air from steam- 


using equipment . . . most efficiently, dependably, economically. 


Write, today, for your copy powerful valve action—big husky bellows. 


of new Bulletin 10-55. for positive shut-off — finely ground valve and seat. 
detailed information i 
high capacity —effective use of large orifice. 


each unit service tested— with steam. 


When less than the best won't do, specify Nicholson. 


(144 NICHOLSON ^ 6o 


TRAPS * VALVES * FLOATS * METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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Simple, compact and rugged in design, a RACINE Vane Type 
FLUID MOTOR transmits efficient hydraulic horsepower. 


Note its simplicity and the minimum of moving parts, all of which 
are self-compensating for wear. Extra capacity bearings, heavy 
duty shaft, tool steel vanes and alloy steel rotors, all contribute to 


efficient, dependable performance and maximum operating life. 


RACINE Vane Type FLUID MOTORS are available in several 
sizes with maximum output to 22 horsepower. Speeds from 50 


to 3500 RPM — operating pressures to 1500 PSI. 


Write today for full details. Let us show you why RACINE can 


give you “A Better Source of Rotary Force.” 


RACINE HYDRAULICS & MACHINERY, 


FLUID MOTOR 

Vane Type 

50 to 3500 rpm 
Pressures to 1500 psi 


A BETTER SOURCE OF ROTARY FORCE 


OTHER RACINE 
HYDRAULIC PRODUCTS 


. = 


MODEL Q 


Variable Volume 
Vane Type 
Hydraulic Pump 


PRESSURE BOOSTER 
Up to 5000 psi 
Up to 7:1 pressure ratio 


4-WAY VALVE 


Twin Solenoid 
Pilot Operated 


RESERVOIR 


With Control Panel 
Designed to your space 
and circuit requirements 


INC. 


2072 Albert Street 
RACINE, WISCONSIN, U.S.A, 
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"CHANGE IN PRODUCT",.."CHANGE IN MATERIAL"... "CHANGE IN PRO 


a 


— 


IN TEMPERATURE". . "CHANGE IN TOOLING*. . ."CH ieee / IN SPEED".. 


CHANGE IN TIME", . "CHANGE IN VISCOSITY". .."CH N HUMIDITY’ 


Can your 


‘ 


STERLING SPEED-TROL 
VARIABLE SPEED MOTORS 


STERLING SLO-SPEED 
GEAR MOTORS 


STERLING CONSTANT 
NORMAL SPEED MOTORS 


" 


STERLING MULTI-MOUNT 
SPEED REDUCERS 


| 
| 
| 
l 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
l 
| 
| 
J 
| 
| 
| 
| 
| 
L 


machinery meet 


the challenge 
of change ? 


Sterling Speed-Trol Variable Speed Motors 
provide you with one of industry's greatest 
production advantages— versatility of machi- 
nery and equipment. Only by adapting speed 
of machinery to changes in product, material, 
volume or to any other factor influencing 
productivity and product quality can you 
have this important competitive advantage — 
operating machinery at optimum efficiency 
under changing production conditions. Inves- 
tigate the benefits Speed-Trol Variable Speed 
Motors can bring to your plant. They have 
your production future built into them. 


WRITE TODAY FOR STERLING SPEED-TROL 
VARIABLE SPEED MOTOR BULLETIN NO. 188 


Sterling offers you a wide range of 
Electric Power Drives of advanced 


design —variable speed or constant 
speed—with manual or automatic 
controls. 


ELECTRIC MOTORS 
Los Angeles 22 + Chicago 35 + Cincinnati 37 + New York 51 
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properties of technical ceramics. Amer 
ican Lava Corp., Chattanooga 5, Tenn. 
Circle 134, inside back cover 


Industrial Wheels—Catalog HW-56, 
4 pp, describes design and construc- 
tion features of different wheel com 
binations. American Pulley Co., 4200, 
Wissahickon Ave., Philadelphia 29. 


Circle 135, inside back cover 


Resistors—Bulletin PH, 4 pp, has spe- 
cifications and descriptions for more 
than 50 types of resistors. Hycor Div., 
International Resistance Co., 12970 
Bradley Ave., Sylmar, Calif. 


Circle 136, inside back cover 


Precision Components—Bulletin G-3, 
4 pp. contains specifications for en 
capsulated precision wire-wound re 
ature magnetic clutches, precision 
wave filters, telemetering filter, pre- 
cision ratio transformers, miniature 
toroid power transformers, magnetic 
umplifiers, decade inductor units, pro 
gram equalizers, variable filters and 
variable attenuators. Hycor, 12970 
Bradley Ave., Sylmar, Calif 


Circle 137, inside back cover 


Plastics—Booklet, 48 pp, contains basic 
facts on sources and production of 
plastics, their growth and use in every 
day living. The important qualities, 
familiar uses, origins and resins are 
given for phenolic, vinyls, polysterenes 
ind polyethelenses in graphic and 


tabular form. Bakelite Co., Div. Union 


Carbide & Carbon Corp., 300 Madi 
son Ave. New York 16, N. Y 


Circle 138, inside back cover 


Panel Instruments—Bulletin GEC 
368H, 12 pp, describes application, 


construction, dimensions and other 


data of 24, 34 and 44 in. sizes. Gen- 


eral Electric Co., Schenectdy 5, N. Y. 
Circle 139, inside back cover 


Polyester Laminates—Booklet, 12 pp, 
tells of dielectric and physical proper 
ties of inorganic mat-reinforced poly- 
ester sheet insulation. Insulation Man 
ufacturers Corp., 565 W. Washington 
Blvd., Chicago 6, IIl. 


Circle 140, inside back cover 
Molding Compounds—Manual, 50 pp, 


covers descriptions of melamine mold- 


ing compounds, characteristics, stor 
ige and handling, performing, pre 
heating, molds, design of molded parts, 


molding procedures, molding variables, 


(Continued on page 321) 
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“Ho 


t-Chot 


SS ene, 


gr o ar- 


Assembling 


= RT 


with MADISON-KIPP 


zinc and aluminum die castings 


"Hot-shot assembling" is a shop term but 
it is literal, because inserts are put in place 
and liquid metal under high pressure is 
shot into the die to surround and anchor 
the inserts in the die casting. 

In many cases the advantages of cast-in 
inserts provide substantial cost savings 


even though the casting process is slower 
€ € 


than when no inserts are involved. 

The seasoned and skilled Madison-Kipp 
mechanics have had long experience in 
“hot-shot assembling.” They may be able 
to assist you in your problems. 

Please clip this ad as a reminder to 
contact us when you have die casting 


requirements. 


* MADISON-KIPP CORPORATION 
206 WAUBESA STREET * MADISON 10, WIS., U.S.A. 


Skilled in Die Casting Mechanics e Experienced in Lubrication Engineering e Originators of Really High Speed Air Tools 
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When yov need them fast, 


Cap Screws 


reach you by 


It's not enough to make 
Cleveland Cap Screws "Top Quality" if we 
can't ship them to you, our customer, when you 
need them. 


Your "due date" to us is more than an impersonal figure 
on your purchase order— we build our reputation on 
getting cap screws on their way to you in time to meet 
your needs. 


Our job is to make, stock and sell the widest possible 
range of sizes in Cap Screws, Set Screws and Milled 
Studs— ferrous and non-ferrous: bright, high carbon and 
alloy steel heat treated, brass, silicon bronze, stainless 
steel. We also produce special hot and cold formed 
parts to your design and specifications. Standard Cap 
Screws are made in wide size ranges— %6” to 2⁄2” 
diameter and in lengths as you require. 


For extra fast service we keep stocks-on-hand of every 
size and kind we catalog, made by the Kaufman double 
extrusion Process that assures you extra strength, extra 
fastenability. Write for latest Stock List! 


- s AL 
S PUE Nul 
LIT UL M ITE 


Efficient stock “filing system” where millions of screws are ready for 
quick shipment from Cleveland's soon-to-be-occupied new plant. 


The Cleveland Cap Screw Company 


2936 East 79th Street « Cieveland 4, Ohio « VUlcan 3-3700 TWX CV-42 
Warehouses: Chicago + Philadelphia « New York + Providence + Los Angeles 
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Catalogs and Bulletins continued Variable Speed- Styled For 
finishing and typical ipplic itions Compact Machine Designs 


American Cyanamid Co., 30 Rocke 
feller Plaze, New York 20, N. Y 


Circle 141, inside back cover 


Sub-Fhp Motors and Blowers—F older, 
+ pp, contains ratings, torques, speeds, 
dimensions and weights. Fairchild In 
dustries, 110 Main St., Burlington, 
Vt 


Circle 142, inside back cover 


Tubing and Pipe—Booklet pp. d 

scribes copper and brass tubing and 

pipe, includes alloys, tempers, lengths, 4 

specifications, applications, properties i i ; arae 
Lewin-Mathes Co., 1111 Chouteau v T — (left or right) 
Ave., St. Louis 2, Mo 


Circle 143, inside back cover 


Sprockets and Gears—Folder, 4 pp, 
gives types available, dimensions, ma 
terials. E. B. Sewall Mfg. Co., 705 
Ravmond Ave., St. Paul 14, Minn 


Circle 144, inside back cover 


Ohm’s Law Calculator—Permits deter 45° (left or right) 
minations of ohms when watts, volts, been | 
other factors are known, when ohms 

are not known. Also has parallel re 

sistance calculator and standard slide 

rule. Ohmite Mfg. Co., 4835 W 

Fluomov St., Chicago 44, Ill. 


Circle 145, inside back cover 


Automatic Lubrication Bulletin f? E EWVE 
806-R, Spp, describes centralized sys 
tems, equipment, accessories, designs 
Lincoln Engineering Co., St. Louis 


n | FRACTIONAL Vari-Speed MOTODRIVE 


Circle 146, inside bork cover 


i i ] TN eg 

Fhp Permanent Magnet Motors—Cata- | | WHERE DO YOU NEED | b» Rrrvrs fractional hp. Motodrive is a 
log F4344-3, 4pp, describes motors, | | THE OUTPUT SHAFT? | 
gearheads, centrifugal blowers, and 


complete power package, engineered in 

Motor side, control side, 
or vertical down 

eT Eh desiga calls for variable speed. 


over 100 assemblies to fit wherever your 
tachometer generators. Barber-Colman d 


Co., 1400 Rock St., Rockford, Ill 


Circle 147, inside back cover Choose from vertical, 45? or horizontal 


Shaft Couplings-Catalog V-169-E, models in 4 to 1 hp. - + + get stepless 


Spp, gives specifications, list prices accurate speeds— within a 2:1 to 10:1 
ratings, dimensions of fixed bore, range—from as low as 3 rpm to a maxi- 
chain, flexible and rigid types. Brown 


ing Mfg. Co., Maysville, Ky 
Circle 148, inside back cover 


;iaum of 4660 rpm. 
Available in standard, weather resist- 


ant, totally enclosed or splash-proof en- 
Grooved  Fasteners-Catalog, — 24pp, closures; full range of manual or auto- 
illustrates and describes lock pins, i 

matic controls. 


studs and dowels. Tables and reference 
material are included. Driv-Lok Pin 
Co., Sycamore, Ill 


Circle 149, inside back cover 


REEVES Motodrive—the right speed for 


every need ... in any place. 


Write Dept. K23a—M543 for ratings and dimensions 
Stainless Pipe—- Bulletin TB-410, Spp 


deals with seamless and welded stain REEVES DIVISION + COLUMBUS, INDIANA 


RELIANCE tncincteine co. * 


(Continued on page 322) 
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Catalogs and Bulletins continued 


less steel pipe and welding fittings 


where corrosion and/or elevated tem 


TIMER RELAY 


that eliminates 
controlled timing 
problems 


% No false contacts 

% Non sticking 

% Practically ‘fail safe" 
* Low cost timer 


STEEL MERCURY TIMERS 


peratures are determining factors. Bab 
cock & Wilcox Co., Beaver Falls, Pa. 
Circle 150, inside back cover 


Machine Tool Electrical Standards 
1956 edition, 3Spp, discusses such sub 
jects as motor and circuit protection, 
control circuits and circuit enclosures, 
and specifications for conductors. A 
section devoted to raceways and junc- 
tion boxes 1. presents considerable new 
nes material. A 3pp index and a glossary ot 
. electrical terms is given. National Ma 
chine Tool Builders! Assn. 2071 E 
102 St., Cleveland 6, Ohio 


Circle 151, inside back cover 


Torque Tools-Manual, 27pp, is ex- 
panded second edition. Now includes 
additional torque application formulas. 
here are more suggested application 
COIL : NS illustrations. Tables show screw torque 


DE-ENERGIZED data torsional 


including minimum 
strength tabulations, torque and ten 


sion relationship charts for high ten 


closed act 


See telephone directory for local distributor, or write 


DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. 
700 WESTON RD.. TORONTO 9, CANADA 


sile and mild steel screws and torque 


conversion tables. P. A. Sturtevant 


IN THE BOEING B-47 BOMBER: 


Tail cone and gun turret enclosure 
are supplied by B&P to General 
Electric Co.; smooth panel doors 
made for Lockheed and Douglas 
B-47 production; and the inboard 
and outboard jet pods for Bell 
Aircraft Co. In addition, B&P 


BROOKS & PERKINS, INC. 


produces magnesium cases and 
components for electronics systems 
in the B-47 and many other 
military planes. 

Write for folder describing 
B&P's facilities for magnesium 
and titanium work. 


1956 W. Fort St. 
Detroit 16, Mich. 


Offices in New York, Washington, Los Angeles and Dallas 


Co., Addison, Ill. 


Circle 152, inside back cover 


Bronze Bearings—Stock List-S-56, 21 
pp, gives dimensions of bearings rang 
ing in size from ¢ to 4 in. ID. Amplex 
Div., Chrysler Corp., Detroit 31, 
Mich. 


Circle 153, inside back cover 


Instrument _ Tubing—Bulletin — 456, 
4pp, gives information on advantages, 
limitations, installation and available 
stock sizes and colors for each product. 
Dekoron Products Div., Samuel Moore 
& Co., Mantua, Ohio. 


Circle 154, inside back cover 


Synthetic Rubber—Booklet, 8pp, de 
scribes chemistry, properties. E. I. 
DuPont de Nemours & Co., Inc., Wil- 
mington 98, Del. 

Circle 155, inside back cover 


Electric Brakes and Clutches—Bulletin 
WEB6212, 8pp. has complete specifi- 
cations for primary electric brakes, 
clutches, clutch-brakes, clutch-coup- 
lings. Warner Electric Brake & Clutch 
Co., Beloit, Wis. 


Circle 156, inside back cover 


Powder Metallurgy — Bibliography, 
| 2pp, refers to nearly 250 articles and 
papers printed in more than 50 US, 

(Continued on page 325) 
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in automobiles 


everybody benefits from Stainless Steel 


THE MANUFACTURER styles your 
car with Stainless Steel because it’s the readily 
workable, long lasting metal with beauty and 
sales appeal. 


THE DEALER is proud and confident to 
offer a product made with Stainless Steel. He 
knows that nothing compares with Stainless for 
durability and customer satisfaction. 


THE PURCHASER from long experience recognizes Stainless Steel as 
the easy to clean metal that keeps its shape and good looks under the toughest 
conditions of driving and weather. Also it’s a big plus at trade-in time. 


Mc LouTH STAINLESS STEEL 


FOR THE PRODUCT YOU MAKE TODAY AND THE PRODUCT YOU PLAN FOR 
TOMORROW SPECIFY McLOUTH HIGH QUALITY SHEET AND STRIP STAINLESS STEEL 


Mc LouTH STEEL Co RPORATION DETROIT, MICHIGAN »* MANUFACTURERS OF STAINLESS AND CARBON STEELS 





TDA BRAKES 


contro] > 
= d e can of 
a at rotates- 


... an economical new air brake 
designed for a variety of automotive applications 


control for a modest Fabricated steel brake shoes 
is offered by the new combine strength with lightne 

“TW” air brake. Ruggedly-built, hardened spool type cam rollers 
lc pendable, and capable of long, used with single-web, fabricated 
trouble-free service, its economy shoes provide perfect alignment 
is achieved principally through with camhead. The roller, mounted 
simpler design and improved man- in an open-type support, is always 
ufacturing methods free to rotate. Brake linings are 

Air-actuated, the "TW" Brake available up to 42” in thickness 
operates through a precision- Other important features of the 
forged, one piece camshaft new “TW” Brake include quick, 
The cam design provides a one-point adjustment; air chamber 
constant, equal rate of lift to and camshaft brackets mounted on 


Y H LS D both shoes. The entire shaft the backing plate to form one com- 


assembly is heat treated for pact assembly; available in a wide 


[M "y K F K maximum strength range of sizes and capacities 


ROCKWELL SPRING AND AXLE COMPANY i i : 
m"—— For every industrial, agricultural 


SI or automotive application where braking is required! 


TDA Plants at: Detroit, Michigan * Oshkosh, Wisconsin * Utica, New York 
Ashtabula, Kenton and Newark, Ohio * New Castle, Pennsylvania 
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hnical jour 

TESTING 
papers during ) ` vith a 
few sek I r referenci In ad 


metallurgy 


= 


dition | 
cferences currently used text 
books are 1 uded. Harper Electric 
Corp iver St., Buffalo, N. J 


Circle 157, inside back cover 


Wire Cloth—Hou 


iscusses alloy sel 


Cambridge Wir 
ridge, Md 


Circle 158, inside back cover 


Carbon-Graphite—Catalog 55, Ll 
describes material used for mechanical 
pplication Pure Carbon Ci In 
St. Marvs, Pa 


Circle 159, inside back cover 


)D 


Glass Fiber Moldings—Catal 
scribes custom molding sen 
hanical, electrical and cher 
erties, Molded Fiber Gla 
Benefit Ave Ashtabula, Ohi 
Circle 160, inside back cover 


Position Encoders—Bulletin 
cribes 13-digit and 16-digi 


inalog-to-digital 


Ohi 


inside back cover 


Silicone Products—Brochure, § h 
pecihications on Silicon mpound 
ulable and data on properties of Sil 
Rubb Ravb os- Manhattan 

J 


rcle 162, inside back cover 


Servo Motors-— Catak yag D € 
ribi low nertia instrument-tvpi 
motor available in size 10. John Ost 


Mfg. Co., R ic. W 


rcle 163, inside back cover 


Plastic Pipe and Fittings—Bulletin, 


pp cle rilx rw vp of unplas 


ticized = polyvinyl chloride pipe and 


fittings. (C nt Steel Co.. Union 
N. J 


H | X 
Circle 164, inside back cover 


Magnetic Tapes—Bookl 
phvsical and magnetic | 
nesota Minin & Mfg. Co 
\6-114, St. Paul, Minn 


Circle 165, inside back cover 


Fasterners—C italog 30pp has tables 


showing size ranges and specifications 
> | 
(Continued on page 329) 
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4178 


Aluminum Surface Conversion Coating 


DOES ALL THREE! ... 


Here's a process that provides alumi- 
num with an ornamental, paint-grip- 
ping, corrosion-resistant coating...and 
does it faster and better! 

Turcoat 4178 works on the surface 
conversion principle that is, the coat- 
ing is partially derived from the metal 
itself. Thus, coating and metal are 
firmly interlocked even in tiniest 
crevices. The coating is a light golden 
color that imparts a special beauty 
whe n used for decorative purposes 

One user reports that square footage 
processed has doubled since the install. 
ition of Turcoat 4178. Key to this 
speed is the manner in which the coat 
ing "sets" and becomes non-smearing 
immediately. Drving is unnecessary 
Parts can be further processed without 
any delay in production! Moreover, the 
coating is uniform. There are no light 
tell-tale untreated sections around 


welds, corners or holes 


TURCO PRODU 


hem 


e J 
1H" 


Fixes Immediately Too 


The Turcoat 4178 Coating becomes non 
smearing immediately upon withdrawal from 
processing. Drying is unnecessary. Parts can 
be handled freely while still wet without 
danger of smearing or streaking coating 


MEETS GOVERNMENT 
SPECIFICATION 
Meets Government 
Specification MIL-( 
5541 


EASY TO CONTROL 


Simpler titration 
Great latitude in solu 
1 strength. Elin 
ates need for 
stant com] li 


ont? 


EASY TO USE 
Apply by immersion 


i ; 
spray washer or hand 
methods. Gold col 
gives visual í t 


over processt 


ig 
Write for detailed 


Please affix coupon to company letterhead 
TURCO PRODUCTS, INC. 
6135 S. Central Ave., Los Angeles 1, Calif 


Please send me detailed technical infor 
mation on Turcoat 4178 


Manufactured in Canada by B W. Deane & C»^., Montreal 





There's NO problem in Stainless Castings 
that we can't answer for you— 


Write for this book on 
AL STAINLESS STEEL 
CASTINGS 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. PE-79 


Odd shapes or intricate sections are 
certainly no problem—look at some 
of our stainless steel casting products 
illustrated above. We could show you 
hundreds more. And size is no con- 
sideration, either—we're equipped to 
handle any stainless castings—from a 
few ounces to thousands of pounds. 
The really important point for you 
to consider is not the matter of shape 
or size, but of experience. The AL 
Buffalo Foundry is a group of special- 
ists in high-alloy steel castings exc/w- 


sively . . . pioneers in both the static 
and vertical-centrifugal methods of 
casting stainless steels. 

For your assurance, there's a long 
record of years of successfully answer- 
ing difficult service conditions with 
sound, clean-grained AL Stainless 
Steel castings—free from defects, easy 
to machine and dependable in supply. 
@ Let us quote on your stainless casting 
requirements. Allegheny Ludlum Steel 
Corporation, Henry W. Oliver Building, 
Pittsburgh 22, Pennsylvania, 


wsw 5005 B 


Nlegheny Ludlum 54% 


Warehouse stocks carried by all Ryerson Steel plants 
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WITH THE GREATEST 


THE SELENIUM RECTIFIER 


anufacturer 


cceptance 


More design and component engineers in the radio-TV industry have placed 


their approval on Federal Selenium Rectifiers than any other make— 


And HERE'S why — point by point: 


LONGER LIFE...5,000 hours life expectancy in 
approved applications. 


HIGHER OUTPUT VOLTAGE...3 to 614 higher B+ 
output volts than competitive selenium rectifiers in 
conventional doubler circuits. 


LOWER TEMPERATURE RISE...2° C to 10° C lower 
average operating temperature than competitive 
selenium rectifiers. 


SUPERIOR HUMIDITY RESISTANCE, . . passes 1,000- 
hour life test in 95% relative humidity at 40^ C. 


PROVEN MECHANICAL CONSTRUCTION ,.. brass 
eyelet or aluminum stud construction used exclu- 
sively. Patented “dead-center” construction allows 
stuck to be tightened until rigid, without affecting 
the pressure-sensitive selenium characteristic. 


u 


u 


UNDERWRITERS LABORATORY ACCEPTANCE FOR 
85? C OPERATION ,.. Federal's popular radio-TV 
types have been tested and accepted by UL for 
operation at cell temperatures of 85? C. 


CONSERVATIVE RATINGS ...rectifiers offered to the 
industry are rated only after exhaustive tempera- 
ture rise and aging tests on minimal grade units to 
insure full value and satisfaction. 


MORE UNIFORM QUALITY... Federal rectifiers are 
automatically 100% tested and inspected to meet 
standard forward and reverse current specifications, 
as well as for dielectric strength. 


LARGEST PLANT CAPACITY.. . production facilities 
to satisfy any quantity requirement. 


MORE ENGINEERING KNOW-HOW... the research 
and design facilities of the world-wide, American- 
owned International Telephone and Telegraph Cor- 
poration assure continued product leadership. 


For full information, write Dept. F-642A 


Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 


e 


July, 1956 


COMPONENTS DIVISION * 100 KINGSLAND ROAD * CLIFTON, N. J 


In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Lid., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., 


New York 





* Control Components Digest + 


News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 


FIRST TEST DIVE, on a leash, for new midget sub. 
this and other tests and was turned over to Navy. 


Fairchild engineers stand by. She passed 


New 4-man midget sub joins Navy 


Only 50 feet long, but packing a 
mighty wallop, the USS X.1, a new 
midget submarine has - been pre- 
liminarily accepted by the U. S. Navy 
from the F P irchild Engine 
Division of Fairchild Engine and Air- 
plane Corporation, Deer Park, Long 
Island 

The 2 


crew, 


builders, 


5-ton X-l carries a 
can dive 


4-man 
under or cut through 


100% inspection here! 

No statistics, no probability theory in 
this 100% check! She’s measuring OD 
and concentricity of ceramic resistor 
cores—just two details in Ward Leonard's 


rigorous í and continuous quality control. | 
But, its checking details like these on 
every single unit that gives Ward Leon- 


steel nets protecting harbors, and 
sneak up rivers and canals to attack 
power plants, bridges and dams 

And, among the many design fea- 
tures contributing to the striking pow- 
er of this new Naval weapon, you'll 
find reliable Ward Leonard controls 
for the electric drive just one of the 
ways Ward Leonard "— ts are aid- 
ing national defense 


BASIC COMPONENTS for new dimming system 


New 500-to-] dimmer for fluorescents 


A new Ward Leonard dimming system 


for hot-cathode 40-watt T-12 fluorescent 


lamps handles up to 140 lamps with a | 
dimming range of 500 to 1. Simple and | 


the new dimmer is de- 
signed for control ot cove lighting, lumi 
nous ceilings and multiple lamp fixtures 
| in theatres, auditoriums, churches, offices, 
restaurants, and night clubs. Dimmer cir 


cuit output is unaffected by change in 


non-electronic, 


| 
| 75-ton shield door gets 
| fingertip control 


Centralized Ward Leonard motor con- 
| trols slide the massive shield door for this 
| modern cyclotron into place for research 

experiments at Brookhaven National 
| Laboratory, Upton, Long Island, N. Y. 





E ETTE A 
Made of concrete with steel support 
and weighing 5- by 8- by 12- 


foot door protects personnel from effects 


75 tons, the 


the nuclei 


accelerated to 


of radiation when deuterons 


of heavy hydrogen) are 


an energy of 20 million electron volts 


Easy derating for 
group-mounted resistors 


This f: imily of curves will he Ip the de 
signer allow for mutual heating of resis- 


90 


g 
s 


.& EB 


PERCENT Of SINGLE UNIT RATING (in free oir 
s s 
PERCENT OF SINGLE UNIT RATING (in mesh end.) " 


o o 


a 


x 9 nuu 
NUMBER OF TUBES IN GROUP 
tors mounted in close proximity It's typi 
cal of the practical design data you'll 
find in Ward Leonard's 65- page Cat: dog 


15. Write for your free copy today 


4a 


eg) 
te 


WARD LEONARD 
ELECTRIC COMPANY 
63 SOUTH ST., MOUNT VERNON, N. Y. 


ard products their reputation for accu- | connected lamp load. For complete data, | Rente- E nocens Cortiols Since (892 


racy, stability and long life. 


write for bulletin 76F. 


| RESISTORS - RHEOSTATS - RELAYS - CONTROLS - DIMMERS 


Product Engineering 1956 


July 





Catalogs and Bulletins continued 


such as number of threads per inch, 
length, and quantities per package for 
socket head cap screws in regular, 
giant and microsizes. Standard Pressed 
Steel Co., Box 545, Jenkintown, Pa 
Circle 166, inside back cover 


Knitted Wire Products—Bulletin A-1, 
Spp, describes applications Alloy 
Metal Wire Div., H. K. Porter Co., 
Inc., Prospect Park, Pa 


Circle 167, inside back cover 


Subminiature Connectors — Bulletin 
D-6, Spp, contains photogi iphs, di 
mensional data, soldering, mounting 
ind shell deviations. Cannon Electric 
Co., Catalog Department, 3208 Hum 
boldt St., Los Angeles 31, Calif 


Circle 168, inside back cover 


Wire-Wound Resistors—Bulletin D-] 
tpp, has data on winding te hinque 
testing, tolerance, inductance, insula 
tion, terminal temperatur 

ient. International Resistance 

t01 N. Broad St., Philadelphia 8, P 


Circle 169, inside back cover 


Planetary Gear Transmissions—Book 
let, 8 pp. describes seven different 
model I transmission for ippli 
tion to road building equipment, lift 
trucks and similar equipment. Ameri 
can Gear & Mfg. Co., New Avi 

| nont Hi 


Circle 170, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


Graphite For Atomic Reactors—Book, 
61 pp, is a complete printing of a 
paper presented at the UN Interna 
tional Conference m Peaceful Use 
of Atomic Energy, Geneva, Aug. 8-20, 


1955. Information is presented on the 
production of artificial graphite in th« 
electric furnace, the 

terials and 

three chapt rs at 

ical, mechanical, and chemical prop 


erties. National Carbon Co., 30 E. 42 
St., New York 17, N. Y 


Sheet Metal Weight Calculator—In 
stead of calculations being made pet 
square foot weight, this slide rule gives 
the weight per lineal foot in any siz 
width of shect metal. Davton Rogers 
Mfg. Co., Minneapolis 7, Minn. 


Product. Engineering 


THE (SHAPE OF THINGS IN 


MID utat ti t tt 


MOLDED LIFE GUARD 
KEEPS SWITCHES FROM DROWNING 


APPLICATION: 
Water seal for pu 


machine. 


sh button switches on top brand washing 


i : molded part 
stre rubber stock that will die to. withstan 
Compound 9 ce ond be 9 


d deter9" , 


_ ee a 


ACUSHNET PROCESS COMPANY 


NEW BEDFORD MASSACHUSETTS 
cee Precéston Molded RUBBER, SILICONES -“APCOTITE” BONDING 


Address all communications to 768 Belleville Ave., New Bedford, Mass. 








New Taylor 
Copper-Clad Laminates 


now available in production quantities 


After months of research and experimentation, Taylor 
is now in production on two brand new copper-clad 
laminates that give you opportunity to realize—on a 
sound basis—the full potentials of printed circuit 
construction. 


Produced by an exclusive Taylor process that per- 
mits the use of readily available, high purity rolled 
copper, these laminates are supplied in two grades— 
XXXP-242 Copper-Clad, with a premium quality 
phenol paper base material; and GEC Copper-Clad, 
with a superior epoxy glass base material. 


Taylor makes both of these copper-clad laminates in 
sheets approximately 37 x 49 inches . . . in thicknesses 
from .015 to .25 inches . . . with copper on one or both 
sides. 


Whatever your experience with copper-clad laminates 
. .. whatever your ideas on the subject . . . it will be to 
your advantage to find out just what the new Taylor 
materials can do for you. Contact the nearest Taylor 
sales engineer . . . for more information or for your 
sample order. 


TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California 


Branch Offices Distributors 
Atlanta Detroit* Philadelphia Gusdfbshts. Cone 
Boston* Indianapolis Rochester* A 


. . Houst 
Chicago* Los Angeles — San Francisco* — 


Cleveland* Milwauvkee* St. Lovis Miami La m i n ate d p | a S t i C s 


Dayton* New York* Rockville, Conn. Toronto 


Aaaa anai AAE Vulcanized Fibre. 
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Neither underpowered nor overpowered — 
that's because each of these units is equipped with à 
right-for-the-job Chrysler Industrial Engine. 


Power shovels, for example, require a lot of power plus 
something extra when occasion demands. Chrysler supplies 
the 331 cubic inch displacement Ind. 56 Engine for 
regular power requirements plus the dual-cooled Chrysler 
Industrial Torque Converter for stepped up torque as needed. 


Transit mixers, industrial lift trucks and towing tractors 
may not require as much torque as the shovel; however, 
they do need protection against the wear and tear of stop and 
go operation. Chrysler Ind. 30 Engine gives them 230 
cubic inch displacement and Chrysler gyrol Fluid Coupling 
prevents shock loads, engine stalling and lengthens life 
of engine, drive and equipment. 


perfect power for any ap 


Ditchers, farm combines, loaders, orchard sprayers — 
whatever power they need, there's a Chrysler Industrial 
Engine to supply it. If the unit also requires power takeoff, 
mechanical or velocity governor, 3, 4 or 5-speed 
transmission, propane or natural gas burning carburetor, 
Chrysler can supply these and many other 


accessories, factory-installed. 


Don’t let power stall your plans. Check specifications 
against your requirements. Then see your Chrysler Industrial 
Engine Dealer — find him in the Yellow Pages of your 
telephone book under “Engines-Gasoline” — or write direct 
for catalog: Dept. 37, Industrial Engine Division, 

Chrysler Corporation, Trenton, Michigan. 


SPECIFICATIONS—CHRYSLER INDUSTRIAL ENGINES 


~ Ind. 30 Ind. 31 Ind. 32 ind. 33 Ind. 52 Ind. 56 
No. of Cylinders f 6 € ; 
"Type of Engine — 4 Cycle Gasoline 
z Bore— Inches j 
Stroke— Inches 
Displacement — Cu. In d 270 33 
Compression Ratio 7.0 7 6.8 } 5 75 
^ Valves— Arrangement OHV OHV 


Camshaft Drive qe f A A Chain Chain 
Engine Width* 23 d $ 34 d 3 3074 * 28344 * 
Engine Length* 327A 3124; 3294, * 33! Ag" 2914, * 31542 * 
Engine Height* 34 * 227%)" 322%)" 322%)" 34%" 342%) 
Engine Weight* 575 ibs 610 ibs 740 Ibs 760 Ibs 712 Ibs 845 Ibs 
(approx (appr (approx.) (approx.) (approx.) (approx.) 


*Dimensions vary with equipment. Specifications subject to change without notice. 


CHRYSLER 


industrial engines 
HORSEPOWER WITH A PEDIGREE 


INDUSTRIAL ENGINE DIVISION * CHRYSLER CORPORATION 
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TODAY'S EMPHASIS is on speed — 
both in domestic appliances and 
industrial applications. Mica is a won- 
derful insulating material. It has ample 
mechanical strength, will not react with 
resistor substances and is unaffected by 
oils or organic solvents. It will not 
crack under extreme temperature 
changes nor lose its dielectric value. 


COMMUTATOR MICA INSULATION 


Molding Plate — Segment Plate 
— Mica Rings — Mica Segments 
— Mica Bushings 


Class B and Class H 


For all types of starting and 
generating motors 

Accurate to specified dimensions 
Properties controlled to assure 
fullest efficiency of assembly 
and operation of commutators 


FLEXIBLE MICA a 
& COMPOSITES — J 
Class B and Class H 
Sheet, roll and tape forms 
Formed slot liners 


MICA TUBING 


Round, square, rectangular 
Class B and Class H 
Di dimensions 


COIL & SLOT 
INSULATION 


Molded or formed to 
specified dimensions 


Y-26 HIGH HEAT MICA 


Completely inorganic. Com 
bines the durability, high 
electrical insulation value 
temperature resistance and high 
reflective value. It is available 
in large sheets, 16" x 36" and 
16" x 50". Pieces stamped to 


your exact specifications 


Tell us your area of interest and we will 
send you large samples for testing — 
or, better still, send your drawings for 
quotation and learn how you too can 
have better insulation at lower cost. 


* Mica co. 


INCORPORATED 


px Massachusetts . 


I I UL t 


LL 
LA SOUCI. 


Ad Libbing by the Editor 


One of the pleasures of writing this 
Sans, Souci column is the correspond 
ence that I get from the readers. Be 


cause the column is written "'sans 


souci," that is, ^without care," it fol 
lows that there will be errors of omis 
sion and commission. Hence the 
lctters from thc readers 

Along that line, Charles J. Poth of 
Pittsburgh wrote me, “The article 
Sans, Souci on page 387 in your April 
issue states that, “The shots that killed 
the strikers at Homestead Steel. . 
| think if vour writer, (meaning nx 
will look into this matter carefully he 
will find that the people who wer 
killed were the armed guards. Admit 
tedlv it was a very vicious strike.” 

This is one of those happy instances 
in which both parties to the question 
re both right and wrong 

I must confess that the incident 
was written entirely from memory 
About twenty vears ago I delved into 
the detailed report of the Congrega 
tional Investigation of the Homestead 
Strike. So as soon as I got Mr. Poth’s 
card I decided to refresh my mecmor 
I found the answer in the book “His 
tory of the Labor Movement in tho 
United States" written bv Philip S 
Foner, published by the International 
Publishers of New York City. I be 
lieve the price is $5.00. In Volume I] 
of this extremely well written book, 
beginning on page 206, the author 
presents in detail the whole story of 
the deplorable Homestead Strike 

lhe author, Dr. Foner, obtained his 
material from the manuscript source 
of the A.F. of I he idquarters, thc 
papers of Terence Powderly who was 


General Master Workman of the 
Knights of Labor and Father Henry 
J. Browne of the Catholic University 
of America. He also went to innu 
merable other source collecting 
manuscripts, newspaper clippings and 
pamphlets 

Dr. Foner is a graduate of the 
College of the City of New York, has 
1 Ph.D. from Columbia University, is 
a member of Phi Beta Kappa, taught 
history at the College of the City of 
New York. He is a scholar and a 
teacher. 

Beginning on page 206 of Volume 
Il of his book, Dr. Foner tells the 
story of “The Homestead Strike." It 
makes extremely interesting reading. 
I will present only a very sketchy out 
line of the author's presentation. The 
book tells the story far better 

In effect, the Carnegie Steel Coi 
pany had a labor contract with their 
men which was to expire on June 30, 
1892. Henry Clay Frick had recenth 
been put in control of the Carnegie 
Steel Company. He was a notorious 
inti-union manager operating under 
Andrew Carnegie. Frick immediateh 
got into a tussle with the union which 
operated under the name of the Amal 
gamated Association. The majority of 
the employees of the Carnegie Home 
stead plant were non-union. 

Carnegie Steel Company offered a 
contract to the men which was ex 
tremely unsatisfactory to them be 
cause it involved drastic reductions in 
pay. The workers rejected the pro 


I 
ning of Junc 29, 1892 


posals and the company on the eve 
shut down tl 


(Continued on page 337) 
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DIHEDRAL COUPLINGS 


TRODUCE TRULY SELF-ALIGNING COUPLINGS 


at no extra cost 


NEW Ajax 3-D Dihedral Couplings are self- The success story of Ajax Dihedral Couplings 
igning to 3 degrees, yet cost no more than created an insistent demand for a coupling 
dinary gear type couplings. providing Ajax Dihedral performance on direct- 
aey are designed and built on the same prin- connected equipment where misalignment does 
;le used in the D-100 Series Ajax Dihedral not exceed 3 degrees. 


»upling introduced 5 years ago. 


Features of the new Ajax 3-D Dihedral Coupling include : 


Cut-away view of Ajax 3-D Dihedral 
a d Self-aligning Coupling showing 
3 degree misalignment capacity. arrangement of specially 


å : E designed gears and location of 
Load is distributed at center of teeth at lubrication seals. 


the point of greatest strength. 


More tooth strength is provided under 
misalignment than is possible with any 
other tooth shape. 


Exclusive Ajax Dihedral tooth design 
has less clearance than conventional gear 
type couplings. 

No end-of-tooth wear under misalign- 
ment. Johns-Manville "Clipper" seals 
keep lubricant in and foreign matter out. 
Compact overall size. 

Designed for NEMA motors with stand- 
ard keys. 

Low prices competitive with ordinary 
gear type couplings. 


AVAILABLE IN 5 SIZES 


Write for new Catalog No. 60 Patented or Patents 
Pending in U.S. A. 
and foreign countries. 





Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT Piscis ERAN 
Computer engineers 


Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and  Physies 
Research Division. 

ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 


SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research. 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family. 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 


ALT AT ONCE ^ 777 90an, eperienso 


and geographic preference to: 
Employment Department, 


Professional Personnel Section 2 


THE NATIONAL CASH REGISTER COMPANY * DAYTON 9 * OHIO 
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Fastening die-cast trim to curved sheet metal 
Surfaces can be a troublesome problem. Or- 
dinary nuts jam before they get close enough 
to hold tight. One solution has been a costly 
mould construction permitting off-angle stud 
casting. 
The modern cost saving way is to use 
United-Carr’s new angle washer and washer- 
nut combination. This compensates for prac- 
tically any curve or can be used to secure 
studs that protrude at an angle through 
a flat surface. 
Tight fastening is assured and rattles 
never get a chance to start. 


\N b 


y N| bum dL 


LIU 


— NN UL 
Light, strong metal shell is slotted to permit protru- NM 


sion of stud at any angle within 45 degree arc. NY 
Washer nut matches shape of sheli, locks tight with NS 


normal wrench torque. 


The angle washer and washer nut are typical of NN 
thousands of special-purpose fastening devices de- 
signed and manufactured in volume by United-Carr 
fo help speed assembly, cut costs and improve prod- 
Meboperformance. For further information, consult 
Jour hearest United-Carr field representative or 


a stener Corp. 





WHO BUYS 
DIE CASTINGS 


END USE DISTRIBUTION OF DIE CASTING SALES IN 1955 Totals represent all job shop sales. 
Captive use not included. Source: Reports of members to American Die Casting Institute. 


oue 6,000,000 — 10,000,000 — 14,000,000 — 18,000,000 — 22,000,000 — 26,000,000 30,000,000 
4,000,000 — 8,000,000 12,000,000 16,000,000 20,000,000 24,000,000 28,000,000 


Mining 
Construction 
& Agnculture D 
Machinery LED "p 
327,000,000 


Motor Vehicies 
Except 
Military) {S 


In Pounds 


Transportation 
(Except 
Miltary) 


Machines 


ALUMINUM 
MAGNESIUM 





ae 
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DIE CASTING 


is the Process * ZINC, the Metal 


BUNKER HILL, the Preferred Zinc 


These 
Industries 
Do! 


Last year set all-time high records for die 
Substantial 
increases in the use of die castings by the 
industry's major customer groups indicates 
that when design engineers are faced with 
the competitive challenge of keeping qual- 
ity high and prices low, more often than 
not the die casting process provides the 
solution. 


casting production and sales 


Consumption of zinc for die casting is 
estimated at 410,000 tons — 40% of total 
slab zinc production. Shipments of zinc 
die castings by job shop, or custom, pro- 
ducers represented some 67% of the zinc 
die casting metal consumption totals. The 
balance represents captive production by 
end-product manufacturers. 99.99-+-% 
metal — which is the grade on which all 
zinc die casting alloys are based — ex- 
ceeded any other grade in total consump 
tion, displacing Prime Western last year 
for the first time in history. Most impor- 
tant of all, the use of zinc die castings in- 
creased in 8 of 11 industry groups. In 
industry's efforts to keep quality high and 
prices low, the relatively young die cast 
ing process has become a major factor. It 
is inevitable, therefore, that the consuming 
industries will require more and more Spe 
cial High Grade Zinc. As pioneers in its 
production, Bunker Hill now taking 
steps to make greater tonnages of 
99,99-- 96 metal available. 


IS 
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Sans Souci continued 


Helicoid Gages 


D 
ıp] Ca 


VOTRCI 


ind 

gainst th 

Ihe union | 
vas located on 
iongahela Rive 
steam launch 
to patrol the 
yrevent the 
trike brea} 

In the me 
hired. th« 


» tum | 


auuu Long Life and 
esee sss enduring qecuracy 
A IS built in! Why HELICOID Gages 


* Sustained accuracy of HELICOID Gages last longer! 
through years of hard service comes fechas (B te eno 
from superior design and construction. forging, strean 

The nELICOID Gage has many unique Mum erem 
and exclusive features. It is not only a Bourdon tube 
pressure instrument of the utmost pre- stainless steel or 
cision but one that requires but a mini- Tube is welded to 

» a (2) and tip (4) 

mum of maintenance throughout a long 


service life. Connecting 
(5) are K M 


The smooth rotation of the spiral 
movement and cam outlasts and out- 
performs other gage types. There are 
no gear teeth to wear out. 


Helicoid 


rosion resista 


* Phosphor 


HELICOID Gages are available to meet 
gl every type of pressure indicating re- 
Who fired the fi hot ha quirement. Ranges are from 15 to 20,000 
never been established. The battk p.s.i. and vacuum or compound. 
lasted from 4:00 o'clock in the morn 


ing July 6th. until 5:00 o'clock that 
ifternoon. At least nine worker ere 
killed and three of the Pinkertons 


| bu did Helicoid Gage Division 
paid with their lives for their attempt 


to take over the mill p — AMERICAN CHAIN & CABLE 


Finally the Pinkertons had to sur 
render and the workmen marched 929-D Connecticut Avenue + Bridgeport 2, Connecticut 


(Continued on page 340) 


Write for catalog today 
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What Type American 
Are You? 


It takes a lot of different types of people to make 
America what it is. And it takes different types 
of blood to make a blood bank . . . each as im- 


portant as the other . . . each needed desperately. 
Before the next 60 seconds have ticked away, 
four Americans will need blood to save their lives. 


Give blood today . . . and save a life tomorrow! 


the blood you give helps someone live! 


GIVE BLOOD 
NOW 


NATIONAL BLOOD PROGRAM Y 
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SCO REPORTS ON: 


fOmorrow's aircraft accessories 


In well-equipped laboratories, in busy 
engineering offices, PEsco’s “‘mind-power” 
is hard at work perfecting design concepts 
for tomorrow’s aircraft accessories. These 
will be vital elements of the jet, rocket and 
nuclear-powered aircraft now being 
planned to meet the challenge of the 
Atomic Age. 

This is a progress report from Pesco on 
what the future may hold for aircraft 
accessories. 


ADVANCED DEVELOPMENTS 


In development or preliminary design at 
PESCO are such unique products as pumps 
for propellants and special fuels—hydro- 
gen peroxide, ethylene oxide, nitric acid, 
propyl nitrate and others; pumps for cir- 
culating liquid metal nuclear coolant; an 
electro-hydraulic nuclear control rod 
mechanism; electro-hydraulic servo trans- 
fer valves; and air and gas turbine drives. 
Never content, Prsco engineers have set 
their sights on some eye-opening perform- 
ance standards. For aircraft of the future, 
they foresee fuel pumps that will operate 
at fuel temperatures of 800 . pressures 
of 1,500 psi . . . and flows to 600 gpm. 
Propellant pumps will provide capacities 
to 5,000 gpm, nuclear coolant pumps will 
handle 15,000 gpm (see illustration). 


DEVELOPMENT FACILITIES 


Development of tomorrow's aircraft ac- 
cessories will require extensive physical 
laboratory facilities . . . and Pesco has 
planned for this. At present, Prsco has: 
Hydraulics Laboratory, Fuel Laboratory, 
Electrical Laboratory and Materials Labor- 
atory. By 1957, Prsco will have added a 
High Temperature Fuel Laboratory, a 
High Temperature Hydraulics Labora- 
tory and a Propellant Laboratory. Longer- 
range plans call for an Advanced Pro- 
pellant-Nuclear Coolant Laboratory. In 
addition, Pesco has available the central 
research facilities of its parent firm, Borg- 
Warner Corporation. 


CURRENT DESIGN PROGRAMS 


Active prototype development work is now 
well-advanced on main engine fuel pumps 
for almost all major aircraft engines in- 
cluding the most advanced turbojet, 
turboprop and gas turbine models. 
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yesterday 


FUEL 


PRESSURES 
(psi) 


today j tomorrow 


1200 ` 1500 


TEMPERATURES 2 
150? soo? aoo 


150 GPM 


350 GPM 


Projected performance characteristics 


for tomorrow's aircraft fuel pumps. 


Equally vital are afterburner pumps for 
the turbojet engines which require them. 
Fuel booster pumps are being engineered 
for many planes and include such recent 
Prsco advances as line-mounted and plug- 
in types. Other projects include variable 
displacement hydraulic pumps and hydrau- 
lic motors. 


CURRENT PRODUCTION 


Prsco is more than a forward-looking 
development engineering organization— 
Prsco experience qualifies it as a top 
source for aircraft accessories. From 
Pesco production lines, the aircraft indus- 
try is now getting jet engine fuel pumps, 
fuel booster pumps, fuel flow controllers, 
hydraulic pumps, air and vacuum pumps, 
axial flow blowers, pilot’s pressurization 
suit air conditioning packages, fuel valves, 


hydraulic valves and electric motors. 


WHERE PESCO CAN HELP 


With its engineering skills and tech- 
nological resources, Prsco stands ready to 
help you with your new product design 
problems. If they involve the control or 
transmission of any pressurized materials, 
from air to liquid metals, our engineering 
staff will be glad to discuss them with you. 

To develop tomorrow's aircraft acces- 
sories the alert, far-sighted technical 
group at Prsco is at the service of industry 
or government. 

For today's aircraft accessories, PESCO 
is your most dependable source. For full 
information on Pesco services and prod- 
ucts, contact your nearest Pesco sales 
engineer or write: PESCO, 24700 North 
Miles Road, Bedford, Ohio. 


PESCO PRODUCTS DIVISION 
BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD e. 


BEDFORD, OHIO 


Producing the Best in Hydraulic Pumps, Fue! Pumps, Electric Motors and Axial Flow Blowers 





automatic reset 
INTERVAL TIMER 


NEW —Full-vision 300? protected dial for 
fast, accurate readings. 


NEW -—Lorge friction setting knob with integral push button. 
NEW—Repect accuracy within +2 of 1% of full scale. 


NEW—15-amp. open-blade switches, positive 
quick-make, quick-break operation. 


NEW —Multi-posifion terminal block offers wiring flexibility, 
side or rear connection. 


Powered by the high-torque (30 in. oz. (à 1 r.p.m.) 

Cramer synchronous motor, the Type 241 Automatic Reset 
Interval Timer has been designed and tested to new standards 
for maintained accuracy over a long service life. 

Available in ranges from 15 seconds through 24 hours. 

Write for complete information. 


r T LTI T LEIT 
Lrs 


SPECIALISTS IN TIME CONTROL 


CRAMER CONTROLS CORPORATION 


Formerly The R. W. Cramer Co., Inc. 


OX 7, CENTERBROOK, CONNECTICUT 


Sans Souci continued 


them from the barges to a skating rink 
in the town where they were kept. 
I'he workmen burned the barges and, 
“The battle of the Monongahela 
ended amidst the roaring blaze.” 
l'odav there stands a stone shaft at 
1 street intersection in Homestead 
carrying this inscription: ‘“Erected by 
the members of the Steel Workers 
Organization Committee Local Un 
ions, in memorv of the Iron and Stecl 
workers who were killed in Home 
stead, Pa., on July 6, 1892, while strik 
Carnegie Steel Com 
their American 


We Learn the Hard W ay 


We must bear in mind that this 
occurred more than sixty years ago 
United States Steel Corporation and 
every other American company clearly 
recognizes that the whole affair was 
deplorable and that many of the thing 
that were done by the company werc 
fundamentally wrong and unjust. But 
in those days it was the only way that 
i company could operate and con! muc 
in business. During that year of 1892 
there were many other bitter strikes 
involving railroad workers, coal miners 
copper miners and others. But it wa 
the bloody clash at Homestead that 
“aroused nationwide interest and in 
ternational attention.” And it did 
more than anything else for the labor 
unions and for elevating the standards 
of living of the American people. In 
the end, business also profited greatly. 

When one evaluates the progress of 
civilization in its employer-employee 
relations, we find great men on both 
sides of the fence. Many people will 
consider the labor leaders to be greater 
because they had to fight for the “‘un- 
der dog.” On managements’ side we 
have great names such as George 
Eastman, Henry Ford, James Lincoln 
ind a host of others. We find great 
leaders who render great service to 
mankind in all walks of life, in all 
human activitic ind in all incom 
brackets and both in management and 
in labor 

It seems to require sweat, tears and 
blood to teach humanity its greatest 
and most valuable lessons. The char- 
latans can put across their wares by 
inane banter but the scientist and 
philosophers must suffer and perhaps 
die before their teaching are under 


G. F. N. 
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Picture of design 
engineer solving 
insulation problem... 


ow "PRIOR 


ANSWER. ~~) 


WACROLITE 
R Ñ 
NSW uid 


. .. because he knows the 8 chief advantages 
of L-O-F GLASS FIBERS’ INSULATIONS 


Because L:O:F G'ass Fibers! Insulations solve so 
many insulation problems quickly and completely, 
they enable the design engineer to devote precious 
time to other pressing problems —even golf! 
Both Microlite and Super: Fine —the two blanket 
insulations made by L:O:F Glass Fibers Com- 
pany —provide high thermal efficiency and sound- 
absorption characteristics, plus these advantages: 

1. LIGHT WEIGHT 
sulated units. 

2. SPACE REDUCING -It does a better in- 
sulating job in less space than do most insu- 
lating materials. 
HANDLES EASILY 


pliable. Compresses readily into hard-to- 


It reduces weight of in- 


because it’s soft and 
reach spots; springs back to original shape. 
Has high tensile strength. 

. CLEAN AND SANITARY 


made of inorganic glass fibers. 


MICROLITE 


uy 


GLASS FIBERS 


because it is 


SUPER*FINE 
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5. RESISTS SETTLING —when subjeci-d to 

constant bumps and jarrings. 
FIRE-RESISTANT 
combustible. 
MOISTURE-RESISTANT Glass fibers 
are nonhygroscopic and noncellular. Should 
the glass fiber blanket come into contact 
with water, the glass fibers will not be in- 
jured. 
EASY TO FABRICATE —Can be easily 
cut to any shape or size with knife or scissors, 
or on regular die-cutting equipment. Readily 
bent around curved surfaces and fitted into 
irregular areas. 


Glass fibers are non- 


For further information on how L:O-F Glass 
Fibers’ Insulations can help solve your design 
problems, contact our nearest sales office. Or 
write: L'O-F Glass Fibers Company, Dept. 4- 
76, 1810 Madison Avenue, Toledo 1, Ohio. 


L-O-F GLASS FIBERS COMPANY 


TOLEDO 1, OHIO 


Makers of glass fibers by the ‘‘Electronic-Extrusion process 





Hughes has been 

the leader from the 
beginning in 

applying electronic 
computers to 
airborne fire control 
equipment. Today 
every U.S. Air Force 
and Canadian 
continental defense 
interceptor uses 
Hughes-developed and 
Hughes-manufactured 
systems, 


Product 
Design at 


HUGHES 
WEAPON 
SYSTEMS 
DEVELOPMENT 
LABORATORIES 


These positions in the Product 
Design Laboratory are open now 
in the Weapon Systems 


Development Laboratories: 


IN THE GUIDED MISSILE AREA 


ENGINEERS 


to work on design and construction 
of microwave components. 


ENGINEERS 


to engage in the design and fabrication 
of airborne telemetering 
equipment for guided missiles. 


ENGINEERS 


to participate in development, design 
and prototype construction 

of electrical and electrohydraulic 
power supplies. 


IN THE RADAR FIRE CONTROL AREA 


ENGINEERS 


to do equipment development and 
circuit design on special military field 
test equipment for support of fire 
control radar, fighter identification, 
and armament auxiliary equipment. 


ENGINEERS 


for circuit and equipment development 
in the field of airborne 
communication and navigation circuits. 


As the intercept problem becomes more and more 
automatic, additional equipment such as new-type 
computers, control surface tie-in (CSTI), autopilots, 
and other units must be integrated into the system. 
Faster speed and heavier engines dictate more stream- 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 
packaging, evolved from special techniques. 

This all means that now the product design engineer 
is more important than ever before. In the Product 
Design Laboratory he is a vital part of the formal 
link between the Research and Development activity 
and the optimum configuration and installation ar- 
rangements for the systems “black boxes.” 


ENGINEERS 


experienced in computer or related 
fields to develop military field 
tests and auxiliary equipment for 
support of airborne computers. 


You are invited to send resumes 
of your education and experience 
to the address at left. 


VACATIONING IN 
SOUTHERN CALIFORNIA? 
YOU ARE INVITED 

TO VISIT HUGHES. 


H U G Hi ES i Scientific Staff Relations 


RESEARCH AND DEVELOPMENT LABORATORIES 
HUGHES AIRCRAFT COMPANY 


Culver City, Los Angeles County, California 
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NOW THERE'S A BETTER WAY TO BUILD IT! 


Three times stronger than carbon steel, new 
Lukens "T-1" steel makes equipment lighter and tougher! 


Product Engineering - 


B With its outstanding yield strength and 
toughness, this remarkable alloy steel makes 
new concepts of equipment design possible. 
It has unusual resistance to abrasion, impact 
and atmospheric corrosion—and it stays 
tough at low temperatures. Because finished 
equipment can be made lighter as well as 
stronger, new Lukens "T-1l'' steel often 
means over-all savings in material costs. 
Before you plan or buy anything made of 
steel plate, consider the effect of Lukens 
"T-l" steel on maintenance expense . . . re- 
placement costs . . . daily performance. In 


these and many other ways, it is already 
delivering substantial economies to hun- 
dreds of users. 


And this unique steel comes from Lukens 
in the widest range of plate sizes available 
anywhere! 


For technical data and specific applications 
in your field, write to Manager, Marketing 
Service, 849 Lukens Building, Lukens Steel 
Company, Coatesville, Pennsylvania. 


Whatever your plans— now's the time 1o 
change to... 


LUKENS Tl STEEL Em 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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BARBER Cmall 
COLMAN &i olore 


Selected for fuel computers and indicator transmitters 
on Stanley Cockpit Procedure Trainers 


Duplicating the operation of an actual jet plane in flight, Stanley 
Cockpit Procedure Trainers give Air Force student pilots inten- 
sive flight training right on the ground. These trainers realistically 
simulate such aircraft systems as the engines, engine controls, 
landing gear, flaps, surface trims, and fuel, electrical and hydraulic 
systems. To assure precision operation of fuel computers and indi- 
cator transmitters Stanley Aviation Corporation chose Barber- 
Colman OY AZ type reversible motors which are adaptable to a 
wide variety of control 

circuits. Compact, pow- 

erful, and fast-reversing, 

these highly dependable 

motors may be the so- 

lution to your control 

problems, too. Write 

for data. 


the complete line of Barber-Colman motors includes unidi- 
rectional, synchronous, and reversible motors — up to 1/20 hp. 
With and without reduction gearing — open or en- a 

Rm 


closed types. Expert engineering service available to 
help you get the exact motor for your application. E 
Write today for free copy of new Catalog F-4271-6. Lo 


Barber -Colman Company 
DEPT. G, 1212 ROCK STREET, ROCKFORD, ILLINOIS 


Smali Motors „Automatic Controls Industrial Instruments Aircraft Controls eAir Distribution Products 
Overdoors and Operators. Molded Products. Metal Cutting Tools. Machine Tools. Textile Machinery 
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ABSTRACTS 


A New Structural Index 


Abstracted from “The Application of a 
New Structural Index to Compare Titan 
ium Alloys with Other Materials in Air 
frame Structures” by L. R. Ja kson and 
S. Gordon, Titanium Metallurgical Labo 
ratory, Battelle Memorial Institute, Co- 
lumbus, Ohio. Paper No. 56-AV-10, pre 
sented at the ASME Aviation Division 
Conference, Los Angeles, Calif., March 
14-16, 1956 


To evaluate structural materials for 
airframes, engineers make use of val 
ues known as “specific strength” and 
“specific yield,” which are the ratio of 
the ultimate tensile strength to den 
sity and of the compressive yield 
strength to density, respectively, of a 
given material. In addition, structural 
indexes for plates and columns arc 
used, the indexes being calculated 
from a formula which is found to lx 
unreliable since it predicts only the 
stress at which any one member of a 
complex section will first buckle 

\ new method of predicting the 
load under which a section in com 
pression will fail was proposed in 1954 
by R. A. Needham, and on it is based 
the development of a new structural 
index for the evaluation of the 
strength/densitv ratio of materials in 
compression 

The indexes obtained by the new 
formula have been compared with 
the results of actual compression tests 
performed on aluminum sections at 
room temperature ind on titanium 
alloy angles and channels at room and 
at elevated temperatures. Excellent 
agreement between the indexes and 
the test results were obtained in all 
Cases 

On the basis of the results obtained, 
the authors have found that the new 
indexes “may not only be used to weld 
the behavior of components made 
from titanium allovs to the background 


of experience on conventional ma 
terials, but also to make the first steps 
toward the prediction of behavior that 
might be expected at high tempera 


tures.” 

While the authors are interested es 
pecially in predicting the behavior of 
titanium and titanium alloy com 
ponents, the formula and the indexes 


obtained from it are not restricted 
(Continued on page 349) 
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Streamlined — lightweight 
and rugged — thanks to advanced 
designing and use of die casting 


4 cylinder sizes 
from one die ! 


Interchangeable cores in a 
master die enable Precision 
to produce 4 different sized 
aluminum cylinder blocks for 
West Bend 


Typical Aluminum 
Outboard Motor Parts 


1. Transfer port cover 
2. Gas pump cover 

3. Cylinder head 

4. Cylinder block 

5. Steel bushing insert 
6. Steering handle 

7. Bearing cage 

8. Slip clutch plate adapter 
9. Swivel bracket 
19. Drive shaft casing 
11. Stern bracket 
12. Stern bracket 


This year America s waters are being 
churned by a steadily growing out 
board motor population. New com 
panies entering this field have had 
to meet stiff competition from the 
"old line” producers. How have they 
done it? 

The West Bend Aluminum Com 


PRECISION CASTINGS CO. 


CHICAGO, ILL.—CLEVELAND, OHIO—KALAMAZOO, MICH. 


Product Engineering July, 1956 


pany, of West Bend, Wisconsin, is 
a good example. Their Hartford Di 
vision is currently putting on the 
market a line of high performance 
outboard motors ranging from 2 to 
25 H.P. One of the most important 
factors in cutting down on excess 
bulk and weight has been the stra 
tegic use of aluminum die castings 
Cooperative planning on die-cast de- 
sign of components helped achieve 
compactness, streamlined appearance 
and light weight. All this without 
sacrificing strength where needed. 
For production and assembly sav- 
ings, it will pay you to investigate 
the use of die-castings. Let the Preci- 
sion team of experienced die design 
engineers look at your problem. The 
result! Savings on machining, assem 
bly and unit cost! 
Write on your letterhead for free copy of “DIE 


CASTINGS... UNLIMITED” Precision Castings Co., 
42 Warren St., Fayetteville, N. Y 





THE LATEST 
NEWS ON 
POSTFORMED 
PHENOLITE 


Manufacturers slash assembly time, eliminate rejects, 


improve products with PHENOLITE parts postformed 
by NATIONAL 


Production speeded, unit costs reduced—from plant after 
plant comes news of big profits and savings through the 


use of PHENOLITE parts postformed by National. 


Reasons for their cost-cutting efficiency are: (1) National 
makes PHENOLITE in many grades with combinations 
of service properties unmatched in any other type of 
material, and (2) National’s applications engineers 
and fabricators are experts at adapting PHENOLITE to 
specific requirements. We can help you all the way from 
development of a material—through design—to the 


delivery of fully fabricated parts. 


Want to simplify design and speed production? 
It will pay you—in reduced unit costs or in product 
improvement at no added cost—to explore the advan- 
tages of special, ready-to-use PHENOLITE parts post- 
formed by National. Send us the problem that’s nag- 
ging you—and be sure to ask for our new 16-page 
Catalog on Puenoutre and other National products 
We'll send it promptly, wit it obligation. Simply 
write Dept. H-7 


NATIONAL 


VULCANIZED FIBRE CO. 


W M N N y v Dt AWAR 
in Canada: National Fibre Company of Canada, Ltd. + Toronto 3, Ont. 


VULCANIZED FIBRE * PHENOLITE LAMINATED PLASTIC e NATIONAL NYLON 
PEERLESS INSULATION è KENNETT MATERIALS HANDLING RECEPTACLES e VUL-COT 
WASTEBASKETS e LESTERSHIRE TEXTILE BOBBINS e VULCOT PRODUCTS FOR THE HOME 


346 


R.F. Bogart, one of National's staff of applications engineers, shown 


holding a postformed copper clad PHeno.ire printed circuit. 


Reverse bends and smoll radii — 
toughest problems in forming 

were involved in shaping this 
spring-a« tion, snap-on cover 
for a switch voltage changer. 
National's postforming techni- 
cians used Puenouire C-534-F 


to achieve a ie” radius bend. 


Corrugated, bent, and punched 
after forming, this insulator had 
to be made of extraordinary 
stock to withstand unusual 
stresses. National made use of a 
double die and PHENOLITE 
C-534-F to form the corrugated 
component without cracking or 
fracturing the piece. 


Bending and drawing in one oper- 
ation were difficulties faced in 
forming this bus bar joint cover. 
Nationa) ended the trouble by 
using PuENOLITE X-114-A. 
PHENOLITE can be formed or 
deep drawn easily—without 
damage to the material and 
without expensive dies. 
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Visit us when 
You vacation in 


MEW ENGLAND 


you may be able to enjoy this better. 
living all year long. 


New England vacations are always lots of fun. 
But they can't compare with year 'round living in 
this pum countryside 1 

This year make your visit a double-duty visit. Plan to 
spend at tle ast one day at our East Hartford headquarters 
It's possible that you and your family will be able to enjoy 
New England living advantages twelve months a year. 

Our jet engines have won tremendous international 
acceptance. As a result, have innumerable openings at 
many levels. These are career openings — not just jobs 
They all offer unusual opportunities for professional growt 
and advancement. 

To further increase your professional development, 
a nearby graduate center, established in conjunction with 
Rensselaer Polytechnic Institute, offers training toward 
advanced degrees. Employees are eligible for 
substantial tuition assistance. 

It is impossible to itemize all our tangible and intangible . 
advantages. To learn more, mail the coupon immediately. Mr. E. M. Peterson, Dept. 7, Design Employment 


Fu" a rec Aircraft, East Hartford, C 
Your telephone number is important since we may want N i1 : -— 


------ GF --------4 


learn more about your ¢ paning See prey and 
to call you to arrange a meeting with our supervisors e m nent designers. My experience has been in the following 


uclear Design O Aerodynamics Bearing 
Compr essors Hydraulics P ping 
Turbines J Gears Controls 
Structures Valves Test Eq pment 


C Afterburners and Heat Exchangers Test Rigs 
Related Equipment and Combustion Probiems 
DIV ON 


Total years Mechanical Design experience 


home telephone 


EAST HARTFORD 8, CONNECTICUT hours for receiving calls are between and 


World's foremost designer and builder of airosaft au S Y wr 
" —Á Y HOME ADDRESS 


iin ol CITY STATE 


l 
l 
I 
I 
i 
l 
OF UNITED AIRCRAFT CORPORATION Pm em cb se t "us cumin : 
i 
I 
! 
J 
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Actual size 


VERSATILE SYNCHRON TIMING MOTORS' 
MASTER RUGGED SONAR DUTY 


€ constantly exposed to salt water atmosphere € operate without failure under 30% overload 


ors used in Koss Laboratories d ind »nutactures for use mmercia hing boa 


finding equipment are exposed constan trade 

en b d 
phere under normal operating cond vital 
of the primary electrical source ca 


overload on the Synchron Motors. . 
: Synchron Timing Mators are precision engineered and 
: In ee — ENESO TOCIOFS | "—- (i: | — thoroughly tested for durability, accuracy, and depend- 

MET UEM UT .0001 tolerance and 


ibje inspec- 
breakdown rating of less than of one percent. tions. The pinion and 


TI : ^" D | A 
ine engineers aT Ko Labora 


specify Synchron Motors ex 
sensitive depth finding equipment t 


* Synchron synchronous motors operate smoothly, evenly in any position: at 


temperatures from —40° to --140^F.; start instantly under load; pull up 
to 20 in. oz. at | RPM, Available in 42 speeds from 0.8 RPM to 600 RPM. 


® SYNCHRONOUS MOTORS, TIMING MACHINES, 
CLOCK MOVEMENTS, MAGNATORC D.C. MOTORS 


— ———— —n M €————UHns 209 


HANSEN MFG. CO., INC. Princeton 5, Indiana 


FACTORY REPRESENTATIVES: The Fromm Co., 5254 W. Madison St., Chicago, lll. e R. H. Winslow Assoc., 123 E. 37th St., New York, N. Y. 
Electric Motor Engineering, Inc., 8255 Beverly Blvd., Los Angeles 48, Cal. and 3907 Lyon Ave., Oakland, Cal. 
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Abstracts continued 


to this use, but can be made to pre 
dict the behavior of any new ma 
terial, and will also be used to cal 
culate the dimensions of plates and 
columns made of ore familiar ma 
terials 

Ihe criteria by which the authors 
evaluate the behavior of stru 
components are the ultimate ter 
strength and the crippling (not buck 
ling) strength of column [he con 
cept of crippling strength, or, perhaps 
better, of crippling load ‘s new 

“When a stiffener or a stiffene 
panel is subjected to a compression 
load (but not affected by column 
length), buckling will start in a free 
edge [he exact load at which buck 
ling starts is dificult both to define 
ind to measure, and depen 
sensitivity of the measuring 
As load is increased, how 
initial buckle will pass through 
of the corners in a stiffen 

As the testing on the stiffen 
ceeds, a point is finally reached 
which the load it can carrv reaches 
maximum value and then begir 
drop off as the stiffener collapses 

In the paper, the aluminum 
data are the Needham’s report, 
on titanium alloys are from tes 
formed at Convair (San D 
it Boeing (Scattk 


Is the Yardstick for 
Estimating Individual 
Engineering and 
Scientific Potential 


Reliable? 


Abstracted from "Is the Yardstick for 
Estimating Individual Engineering and 
Scientific Potential Reliable?” by Allen 
Schoolev, Electronics Div., 1 S. Naval 
Res. Lab., Washington, D. C.; presented 
at Western Electronics Show and Con 
vention, San Francisco, Calif., August 
24-26, 1955. 
The selection of promising young en- 
gineers and physicists for infusion in 
1 development or research organization 
ippears to be one of the most impor 
tant tasks confronting the engineer 
or research manager. It is the com 
petence of these young employees that 
will have a major effect on the future 
success of the organization 

Through the years, much thought 
ind study have been Fiven to wavs 
of making good selections from avail 


(Continued on page 350) 
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From AUTOMOBILES 
to AIR CONDITIONERS 


-oem nacre 


1 


Fabricon Reinforced Plastic Moldings 
permit GREATER FREEDOM OF DESIGN! 


Take a good look at many of today’s smart new automobiles and you'll find that an 
amazing number of parts are now being made of reinforced plastics . . . custom molded 
by Fabricon! Heater housings, seat back panels, bonding strips, garnish moldings, 
just to name a few. What's more, if you look around, you'll also find that Fabricon 
reinforced plastic moldings are playing an increasingly important role in the design 
and manufacture of many other products, too. And for very good reasons! 


[1] Because the premix compounds are scientifically 
developed and produced by Fabricon to meet the 
specific requirements of each individual application. 


e Because basic materials selected are processed 
by Fabricon's special laboratory controlled methods 
to assure proper distribution of fiber reinforcements 
throughout each finished molded part. 


e Because the greater uniformity of physical char- 
acteristics thus obtained permit the use of Fabricon f new products and processes for you! 


Complete facilities for the development 


reinforced plastic moldings on countless applications 
generally considered impractical or, indeed, impossible 


just a few short years ago. And 


© Because ease of molding plus lower tooling costs 
permit efficient, economical production of intricate 
complex parts. Parts which require no costly secondary 
or assembly operations . . . which in turn invariably 
permits greater freedom of design! 


services? Write today! 
FABRICON PRODUCTS 


A Division of The EAGLE-PICHER Company 


1721 W. PLEASANT STREET 
RIVER ROUGE 18, MICHIGAN 


. Plastic Impregnated and Coated Materials 





available on 
Call Calid 
co 


assistance. 


THE 


CALIDYNE 


COMPANY 


SALES REPRESENTATIVE 

WALTHAM, MASS. 
Robert A. Woters, inc 
Wolhom 5.6900 

NEW HAVEN, CONN 
Robert A. Woters, inc 
Fulton 7-67 66 


$ 

NORTHERN 
Technical 
Waltham 
Waltham 

CLEVELAND. 


M. P. Odei 


for Random Vibration Testing: 


CALIDYNE'S 
NEW 


COMPLETE, 
MATCHED SYSTEMS 


gt "amet med 
Matched wide-band Shaker- Amplifier 
combinations in 1500, 5,000 and 
15,000 pound force ratings 


¢ t E 


When Calidyne first investigated the 
problem of building random vibration test 
systems, it recognized the necessity of over-all 
system engineering, if desired performance levels 
were to be achieved. That goal has now been met 
in what is probably the first complete, integrated 
system comprised of matched components. 

““Wide-Band”’ electrodynamic Shakers oper- 
ate at higher frequencies on lower input power, 
for a given armature weight and matched load 
rating. In random testing the load approximates 
the armature weight, and inherent armature 
rigidity maintains a high first resonance. The new 
Random Noise Amplifiers are matched power 
sources for the "wide band" Shakers. Made by 
Wesiinghouse to Calidyne specifications, they 
provide ample power for continuous duty oper- 
ation at full performance. At the same time they 
are capable of supplying instantaneous power 
peaks for random noise tests. 

The Model 188 Console is a typical control 
unit for any of several systems. It contains basic 
Shaker-Amplifier operating controls, input shap- 
ing and compensation circuits, plus monitoring and 
other control equipment. With these components, 
Field Power Supplies complete the over-all system. 


NEW YORK 
instruments, inc 


WASHINGTON, D. C MINNEAPOLIS, MINN 
F. R. Jodon, inc Hugh Mersiond & Co 

Mass Mobor! 2-43 Colfox 7949 

5-0445 DALLAS, TEXAS 

OHIO John A. Green Co 

Riverside 3266 


G. 8. Miller Co. 


ALBUQUERQUE, NEW MEXICO 


Albuquerque 5-8606 


Abstracts continued 
able candidates. 
resulted in the general custom of con 
sidering the foilowing major factors 
in making decisions on hiring: 

1. Educational background includ- 


[his experience has 


ing grades. 


= 
^ 
^ 


. General interest and hobbies. 
3. Opinions of references. 

4. Opinion of person conducting 
interview. 

Most managers feel that their judg- 
ment, based on such data, is quite 
good. However, it is usually possible 
to recall cases where the initial judg- 
ment has proved to be unusually good 
or unusually bad. 

This paper is based on the case 
histories of twelve persons who were 
hired as B. S. degree graduates about 
twelve vears ago to do electronic work 
at the Naval Research Laboratory. 
he potential value of the employees, 
based on information available at the 
time they were hired, was compared 
with their now established record. 


Preferred Limits and Fits 


Abstracted from "Preferred Limits and 
Fits," by Prof. Z. R. Bliss, Executive Offi- 
cer, Div. of Engineering, Brown Univer- 
sity, Providence, R. L; Tbe Magazine of 
Standards, Part 1, May 1956. 

A great deal of time, thought, and 
discussion has been devoted during 
the past 35 years to the problem of 
standards for gages, and tolerances 
and allowances for metal fits. Ap- 
proval of American Standard B4.1- 
1955 is the latest step in a program 
begun in June 1920. It provides the 
first real successor to the American 
Standard B4a-1925, approved in 1925, 
which has remained in use up to the 
present time. 

[he new standard is the result of 
work by Sectional Committee B4 or- 
ganized under the procedures of the 
American Standards Association in 
1920 and sponsored by the ASME. 
Ihe committee devoted considerable 
study to possible revision of Ameri 
can Standard B4a-i925, but no defi- 
nite decisions had been made by 
March 1943. At that time the Auto- 
motive Council of War Production 
and the War Production Board re 


CANADA 
Measurement Engineering Ud 
Arnprior, Ont., Phone 400 
Toronto, Ont., Mayfair 8850 


Prospect 
DAYTON, OHIO 


HOLLYWOOD, CALIFORNIA 
G. 8. Miller Co 
Hollywood 2-1195 

SAN FRANCISCO, CALIF 
GO. B. Miller Co 
Lytell 3.3438 


NEW YORK CITY AREA 
G. C. Engel & Associotes M. P. Odell Co 
Rector 2-009! Oregon 444 

RIDGEWOOD, NEW JERSEY DETROIT, MICHIGAN 
G. C. Engel & Associotes M. P. Odell C 

7 &1 
Gilbert 4-0878 Superior 8 4 SOUTHEAST Export 

PHILADELPHIA, PA DENVER, COLORADO INDIANAPOLIS, INDIANA Speciolized Equipment Corp fleche internotienel Corp 
6. C el Gereld 8. Miller C Mugh Marslond & Co. — P. ©. Box 323 Cocoa Beach, Fic, 13 Eost 40r St., N. Y. 16, N.Y 
Chestnut Hill 8-0892 Acomo 2-9276 Glendole 3803 Murroy Mill 9-0200 


quested ASA to organize a war com- 
mittee to expedite the work and com 

plete the revision. 
An ASA war committee was formed 
(Continued on page 352) 


Cocoo Beoch 3373 
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By installing the line of Diesel Engines 


NI nt that is backed " — sales, 
f "m service and parts outlets. 
of your machines 
2. Or by shipping your units— 
to the | | 


without motors—to almost any spot 


WORLD on earth, letting your customer install 
MARKET one of these diesels (at lower cost to him) 


at destination point ! 


ADEN 
Perkins Diesels AFGHANISTAN 
are in use in the aoe 
following 118 countries ARABIA 
and regions: f ARGENTINA 
AUSTRIA 
AUSTRALIA 
AZORS 
BAHAMAS 
BARBADOS 
BELGIAN CONGO 
BELGIUM 
BERMUDA 
BOLIVIA 
BORNEO 
BRAZIL 
BRIT. CAMEROONS 
BRIT. GUIANA 
BRIT. HONDURAS 
BRIT. N. BORNEO 
BRIT. SOMALILAND 
BURMA 
CANADA 
CEYLON 
CHILE 
CHINA 
COLOMBIA 
COSTA RICA 
CUBA 
CURACAO 
CYPRUS 
CZECHOSLOVAKIA 
DENMARK 
DOMINICA 
ECUADOR 
EIRE 
EGYPT 
FED. MALAY STATES 
FINLAND 
Fil ISLES 
e FRANCE 
Perkins produced over 4,500,000 FR. CAMEROONS 
brake horsepower in light, high FR. EQUAT. AFRICA 
speed diesel engines in 1955, 70 ? en SESSA 
> > > ye 3 Y 
of this output went into the world GIBRALTAR 
markets — where Perkins Diese 


The heavy export units you — R, GOLD COAST 


produce may be the finest of their up to 120 B.H.P GUATEMALA 


kind. But unless you can guarantee HOLLAND 
adequate service and parts facilities on ICELAND 
a world-wide scale for the diesel engines INDONESIA 
that power those units, world markets may be nesitant to buy them. RAQ ra 
JAPAN 
That is why F. Perkins Ltd. believe they can help you sell more DEMA 
export machinery. Perkins not only make a complete line of high speed, LUXEMBOURG 
light weight diesel engines—they have sales, service and parts oa 
outlets in 106 countries as well! (See list on this page) Sate 
MIRI 
Also, these versatile engines are available to specifications of your own -—o-: 
engineering department. Deliveries can be made from Sterling sources to you or NEW GUINEA 
direct to your overseas branches or distributors. NICARAGUA 
NORTH RHODESIA 
Perkins maintain an engineering staff in Toronto, Canada to work with your m 
company. Simply phone them. They will fly down to discuss applications with you. PATE 
Prototype installations can be made at Toronto or at your plant. PARAGUAY 
PERU 


Make sure of expert diesel service and availability of engine parts for all vour export PIU 


units . . . cut shipping costs and assembly headaches . . . PORT. GUINEA 


`e Je i ice PUERTO RICO 

call Perkins Toronto Office today. PUERTO | 
SALVADOR 
SAUDI ARABIA 
SIERRA LEONE 
SINGAPORE 
S. RHODESIA 
5. W. AFRICA 
SPAIN 
SUDAN 
SWAZILANC 
SWEDEN 
SWITZERLAND 
SYRIA 
TANGANYIKA 
THAILAND 
TRANS JORDAN 
TRINIDAD 
TUNISIA 
TURKEY 
UGANDA 
UNION S. AFRICA 
URUGUAY 
UNITED KINGDOM 

F. PERKINS (CANADA) LTD. U.S.A 
U.S.S.R 
wholly owned subsidiary of VENEZUELA 

WEST AFRICA 


F. Perkins Ltd., Peterborough, England YUGOSLAVIA 





... designed 


to meet your 
most exacting 
specifications 


Thermoid Friction Materials fit into your designs 
perfectly because they're custom-engineered to your 
exact specifications. 


In Clutches manufactured by Twin Disc Clutch Co., 
Racine, Wisc., two Thermoid Clutch Facings, devel- 
oped from superior compounds, provide smooth, posi- 
tive engagement with minimum wear. 


Leading manufacturers coast to coast have found it 
pays to specify Thermoid Friction Materials—not 
only for quality, but for Thermoid’s Personalized 
Engineering Service. Thermoid is big enough to handle 
mass production demands . . . small enough to assure 
close liaison with your engineering staff. 


Look to Thermoid, too, for Fan Belts, FHP Belts, 
Flat Belting, Radiator Hose and Hose of any type— 
designed to fit your most exacting requirements. 


Thermoid Company 
Original Equipment Division 
Trenton, New Jersey 


Abstracts continued 


under the chairmanship of John E. 
Lovely, then chief engineer and vice 
president of Jones and Lamson Ma 
chine Co., Springfield, Vt. It imme 
diately prepared a draft proposal which 
was submitted not only to American 
industry but also to the British Stand 
ards Institution and the Canadian 
Standards Association. This proced 
ure brought to attention the possi 
bility of a unified American-British 
Canadian standard. 

[he British. submitted a basic ta 
ble of tolerances and allowances, clas 
sified into different grades, and pro 
posed tables of recommended fits for 
gencral engineering purposes, each fit 
being completely specified by toler 
ances of the mating parts, and an al 
lowance. ‘This suggested pattern is 
now followed by the latest standards 
on limits and fits adopted by all thre 
of the ABC countries 

Preferred Sizes 

In February 1945, when it became 
obvious that the war was drawing to 
a close, the ASA war committee de 
cided that further work on a war stand 
ard was not justified. Following the 
disbanding, a subcommittee of Com 
mittee B4 prepared a document, “Lim 
its and Fits for Engineering and 
Manufacturing, (Part I)" which was 
issued as American Standard B4.l 
1947. This publication contains defi- 
nitions and a table of preferred basic 
sizes, but does not contain informa 
tion on recommended fits. It was con 
templated that a Part II would be is 
sued but little work had been done 
on it before the reawakening of in 
terest in ABC unification of limits and 
fits pushed it into the background. In 
1953, the ABC system was finally 
adopted and the American delegation 
voted to recommend approval of the 
ABC proposals as the basis for an 
American Standard when and if such 
a standard might be developed. To 
determine whether the result was 
acceptable to and desired by Ameri 
can industry, a questionaire was dis 
tributed to members of Committee 
B4 and to other representative sec 
tions of American industry. Replies 
to the questionaire were decidedly 
favorable to the proposal. 

The ABC system covers a range of 
diameters from 0.04 to 20 in. the 
new American Standard extends this 


(Continued on page 313) 
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Potter & Brumfield, inc. 


PRESENTS 


M 


Wri te for Samples and Quotations: 


For quick delivery over 350 different standard 
relays stocked by 500 Franchised Distributors 
throughout the United $tajes and Canada. 


PRINCETON, INDIANA Mme. 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
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"X 


^" MACHINE DESIGN 


rom basic fundamentals to design philosophy this bool 


ake 


for JETS nd o — |e 


y t t } you how to size up the 
* L3 L^ ‘ tuation and goes into the important subject 
MISSIL ES , P inufa ng p Sse By Joseph Shigley, Clemson 
f » f College. 523 pp. 337 illus. $7.75 
| mox. erm 
f... | ' REACTOR 


ALL-ANGL Mounts inte- ^ E. E977. SHIELDING 
grel with base of relay E, bi DESIGN MANUAL 


interlock assembly built by » 4 

Diaphlex Division of Cook T i ing » ma treatment, showing how 
! " į 2 4 0 design practical reactor shields, 

D Company for F 86 WE g ed on methods and data 

en 100. : n ed ie P 


ava actors and the 


ts as basic processes, 
elding the re 
eld engineering, and 

i ‘ ; in hield. Theodore Rock. 

well ttl, USAEC, Editor. 488 pp., 269 illus., indexed 


$6.00 


MECHANICAL 
VIBRATIONS 


Deals with vibrational phenomena in a thorughly technical 
manner mphasize the many applica ns of prin 
ple and calculatior to the p lems of vibration en 

y au tive craft, marine und electrical 

New material in this revised edition on Kar 

un es and non-linear vibrations with examples of 
TT By J. P. Den Hartog, Professor of Mechanical En- 


The attitude gyro cf North American Aviation's pum mn P EE. SOP aha: Cn HIA SS 
F-100 Super Sabre must give reliable indication 
through every flight attitude — or the pilot won't Fundamentals of 


know which way is up. VIBRATION ANALYSIS 


That's why ALL-ANGL Barry Mounts are chosen to n this thorough treatment of the fundamentals of vibrat- 
protect the delicate sensing relays in the interlock assembly $mi ne oe 
for this vital instrument. Close-tolerance operation in all " of vibration phenomena, the 
attitudes demands the certain isolation of vibration — E THEM MES TN EM 


l f ana : f articular interest are the dis 

assured by ALL-ANGL Barry Mounts. ns of a ew proof of the orthogonality condition 

I ncept of damped nodes of free vibration; vibration 

Two added advantages result: et easuring and balancing instruments. By N. ©. Mytle- 

1. Size of the unit is cut 40% by — 2.Short leads replace long ca- . Ji Bora eps cli 
integrating ALL-ANGL mounts, — bles because the Barry Mounts F-100 Super Sobre 


upside down, in the base plate.  floetthe assembly within its case. Phe! courtesy of North 


American Aviation, Inc. 


| SEE THESE BOOKS 10 DAYS FREE 


When your problem is protection through all flight attitudes, your answer 


is ALL-ANGL Barry Mounts. Write for Data Sheet #56-01 giving detailed |! Meürsw. MI Book Co., Ine. Dept. PE-7 
information. For recommendations on specific problems, call your nearest | | Send me book(s) check " below for 10 days' exam 


n 
B TV Sales Representative nation on approval. In 10 days I will remit for 


bool I keep, plus few cents for delivery costs, 
and return unwanted book(s) postpaid. (We pay 
1 ery costs if you remit with this coupon—same 
turn privilege. 


Barry's Western Division, in Burbank, California, will offer engineering our P 
facilities, prototype service, and short-run production of "specials", Rockwell Reactor Shielding Design Manual, 





Den Hartog—Mechanical Vibrations, $9.00 
Myklostad—Fund. of Vibration Analysis, $6.50 


(PRINT) 


CONTROLS [Or | 


COR" ORA'Tt OD Positior 


For price and terms outside U. S 
Write McGraw-Hill Int'l., N. Y. C 


730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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Abstracts continued 


range to 200 in. It consists of a series 
of preferred basic sizes; a preferred 
series for tolerances and allowances; 
1 system of 13 tolerance grades; and 
5 tables of recommended fits, as well 
as explanatory material and defini 
tions. The series of preferred basic 
sizes 1s substantially the same ‘Table 
| of American Standard B4.1-1947 
up to the 4-in. limit of the older table 
but is extended to 21 in. in the new 
version. The new preferred series of 
tolerances and allowances extends the 
range of and adds certain values to 
[able 2 of B4.1-1947. The table of 
tolerance grades indicates the 13 fun 
damental grades of tolerances, giving 
the values of 21 size range steps from 
0.04 to 200 in. The definitions have 
been revised to conform to the rec 
ommendations of the Joint Commit 
tee on Definitions of ASA sectional 
committees. 

l'ables of recommended fits consti 
tute the most important part of th« 
standard and will undoubtedlv be of 
greatest interest to the designer. The 
tables gives a series of standard types 
and classes of fits on a unilateral hole 
basis. However, for those who wish 
to use bilateral holes or a basic shaft 
system, methods of adapting the basic 
tables are described. 


Three Classes of Fits 


Fits are designated by symbols and 
are divided into the three basic classes 
of Clearance (C), Transition (T), and 
Interference (N), and further sub 
divided for tabulation into Running 
or Sliding (RC), Location Clearance 
(LC), Transition (LT), Locational In 
terference (LN), and Force or Shrink 
(FN). In addition to its class, each 
has a grade designated by a number; 
for example, RC3 for a grade 3 run- 
ning fit. 

Since the new standard was finally 
accepted in October 1955 no sig 
nificant information is yet available 
concerning its actual use to date 
Section Committee B4 is naturally 
desirious of gathering all possible in 
formation concerning the practical op 
eration of standard. It requests that 
anyone using the standard communi 
cate his experiences to the author at 
the Div. of Engrg., Brown University, 
Providence 12, R. I. 

Copies of Amer. Std. Preferred 
Limits and Fits for Cylindrical Parts, 
B4.1-1955 can be obtained from the 
Amer. Stds. Association at $1.25 each. 
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IWDND LAUNID 


WELDING NUTS 
eee Make Tough Jobs Easy! 


ye TIME! 
a. TROUBLE! 
SAVE MONEY! 


If you’ve got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don’t have to be 
held while bolts are turned into them. Thus one man 
can often do the work of two. 


And they’re indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 
fast while bolts are turned into them. 


If you're a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St, New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames . Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 





ion OF 


CAT Soe MBLIES 


o SUO 


TED 
OMPLE 
n OF COM WTO 
INSERT SEMBLIES ` 
$u8- 


AVERY 


PRESSURE-SENSITIVE 

nBHs 
DN 

Jiu 


Your product tells its own story with Avery pressure- 
sensitive labels. Identification, trademarks, "use" informa- 
tion, wiring diagrams, warnings, service instructions and 
inspection markings are but a few of th« many ways you 
Avery self- 
labels etti- 


ciently and economic ally. 


With Avery electric can use 


dispensers 
labeling 

is as much 

as 5 times 
faster than 
with ordinary 
methods ! 


adhe Sive 


Mail the coupon today for 


complete information. 


AVERY ADHESIVE LABEL CORP., Custom Div. 165 
Chicago 5 * 1616 S 
207 Queen's Quay West, 


117 Liberty St., New York 6 * 608 S. Dearborn St 
California Ave., Monrovia, Calif. e in Canada 
Toronto 1, Ontario è Offices in Other Principal Cities 


NAME 

COMPANY 
ADDRESS 

CITY 

OUR BUSINESS I$ 


More information 
please and 
free samples 


Please have the 


N 
Avery man call ZONE 


-STATE 


JAM NUT RECEPTACLES 


Easy to install, 
to service, to replace 


Jam nut receptacles offer such positive savings in assembly 
time that it will pay you to check into their application on 
your product. These receptacles permit bench wiring of 
harness and sub-assemblies prior to final installation with 
proven savings in assembly labor. 


Just consider these design advantages—only one mount- 
ing hole required per receptacle—no extra gasket required— 
no user problem of sealing around screw holes—no extra 


hardware necessary such as screws, washers or nuts. 


Write for complete detailed specifications 


SCINTILLA DIVISION 


SIDNEY, NEW YORK 


adi” 


aviation Corrons 


[ 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N. Y. 


AIO 


EXPLOSIVE VALVES 


PATENTS 
APPLIED FOR 


The CONAX EXPLOSIVE VALVE is : 
operates instantaneously upon the firing of a small, 
contained explosive squib. The ‘ Normally Closed” 
vides dead-tight shut-off before firing and may be used for long 
term storage of gas or liquid under high pressure. Weighs only 5 
ounces releases in .002 seconds proof pressure to 7500 psi 

zero leakage at 5000 psi . . . smallest possible envelope size. 


W'rite for Catalog 5501-XV 
EXPLOSIVE PRODUCTS DIVISION 


CONAX.CORPORATION 
7811P SHERIDAN DRIVE, BUFFALO 21,N. Y. 


it-weight valve that 
completely 
model pro- 
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NEW 
BOOKS 


Machine Literature Searching 
James W. Perry, ALLEN KENT, and 
Mape ine M. Berry, 104 x 8 in., 162 
pp. Published by Interscience Pub- 
lishers, In 250 Fifth Ave., New 
York 1, N. Y. $4 

“Developments in electronic equip 
ment are making it possible to de 
sign the library of the future not as a 
warehouse of books and documents 
but as a dynamic instrument that 
supplies knowledge required for evalu 
iting problems, for planning investi 
gations to extend available informa 
tion and for making decisions.’ 

Today a librarian finds it an im 
possible task to deal effectively with 
the’ mounting volume and complex 
itv of scientific literature. Fortunateh 
the emergence of giant electronic com 
puters with vast memories and th« 
ibilitv to perform logical rrelations 
offers a solution not onlv to the li 
brarian's problem, but also to the re 
searcher's need for à more discrim 
inating indexing procedurę 

However, to make best use of th« 
opportunities offered by these com 
puters much careful thought must lx 
put into the design and analvsis of 
indexing and coding svstems and 
the construction of appropriate ma 
chine language. The fifteen essays in 
luded in this volume are of an ex 
ploratory nature into the determina 
tion of fundamental principles of 
bibliographic organization as it is re 
lated to machine design, indexing, te: 
minologv, code development, seman 
tic units, definition and operational 


criteria 


Preferred Circuits 
J. H. Muncy. 8 x 105 in., approx. 200 
pp. Available from Government Print- 
ing Office, Washington 25, D. C 
$1.75 

[his looseleaf handboo l com 
prised of two parts, the Preferred Cu 
cuits Manual and Notes to. the 
Preferred Circuits Manual Ihe 


(Continued on page 358) 
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Flexon Bellows Converts 
Vapor Pressure to Closing Force 


in Temperature Regulator 


A 
. 


FLEXON” OFFERS 
THE COMPLETE 
BELLOWS SERVICE 


Flexonics Corporation manu- 
factures a complete range of 
bellows and bellows assem- 
blies in brass, bronze or 
stainless steel 


The Flexon Bellows f 

Guide gives valuable applica- 
tion and design information 
Write for your copy, today 


Flexonics 


FLEXON BELLOWS ( 
DIVISION ~ 


{ 
4 


eR 


ener??? PP 


Valve body 
Bracket 

Flexon bellows 
Bellows cup 
Capillary tubing 
Thermo bulb 
Adjustment spring 


Adjustment wheel © 


Lawler thertaostatic temperature regulators 
are self contained vapor-pressure-operated 
devices for automatically regulating the flow 
of liquid or steam through a valve. Manufac- 
tured by Lawler Automatic Controls Inc., 
Mount Vernon, New York, the type "S° illus- 
trated is only one of the Lawler Line of ther 
mostatic controls that rely on Flexon Bellows 
to translate vapor pressure into positive 
action of the valve disc, thereby regulating 
flow. 

If your product must be temperature sen- 
sitive—or pressure sensitive—specify Flexon 
Bellows developed by cost-conscious Flexonics 
engineers who know how to combine per- 
formance with economy. 

Let us examine an outline of your require 


ments—we may be able to show you the way 


to lower costs. 


A 

d / J 
»5 Arn 
a e«t 


1351 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 





picture of a 


design engineer 
who had a 


power transmission problem 


Know who this fellow is? 


We'll tell you*, but first, here are the facts 
about the power transmission problem he 
licked with STOW flexible shafting. 


Briefly, this company had the problem of 
supplying power to a mower on a farm 
tractor, from the tractor's power take-off 
which was 7 feet away. Raising and 
lowering the mower further complicated 
the problem because of the relative motion 
introduced between the ends of the shaft. 
Further, the drive used had to be depend- 
able, economical, easy to maintain and safe. 


*This Krengle's Inc. engineer found the answer in 
STOW flexible shafting. 1-inch shafting, with spe- 
cially designed end terminals, was used for this job. 


STOW your problems— 


WRITE TODAY 


for Engineering Bulletin 525 
containing detailed information 
of Stow Flexible Shafting for 
power drives and remote control. 


MANUFACTURING CO. 
Originators of the Flexible Shaft 


426 State St., Binghamton, N. Y. 


New Books continued 


manual explains use and design meth 
ods of 32 preferred circuits, including 
voltage regulators, multivibrators, 
blocking oscillators, video detectors 
and amplifiers. Schematics of each 
circuit are provided, togethe: with 
characteristics and other information 
permitting ready selection and con 
struction. The preferred circuits were 
derived after experimental measure 
ments on both commercial and mili 
tary equipment. The Notes explain 
the steps which led to the selection 
and design of each preferred circuit 
and is of value to either experienced 
or inexperienced designers whose in 
terest extends beyond an immediate 
problem. Standardization of electronic 
circuits results in lower production 
costs, quicker shifting from develop 
ment to production, lowe! parts in 
ventories, simplification of mecha 
nized production, conservation of 
engineering manpower, maintenance 


training, and greater reliability 


ASME Handbook 
Engineering Tables 


Edited by Jessee Huckznr, Professor, 
Mechanical Engineering, The Ohio 
State University 7 x 10 in., 692 pp 
Published by McGraw-Hill Book Co., 
330 W. 42nd St., New York 36, 
N. T. 912 


[his handbook which includes 
manv tables of design standards not 
generally found in reference books, is 
divided into 15 sections 

l. Bar Stock and Shafting—Con 
version F'actors—Formulas for Stress 
and Strain— Properties of Sections 
and Cylinders 

2. Bearings—Bearing Load Anal 
VSIS 

Spur Gears 

Helical and Herringbone Gears 
Bevel Gears 

Worm Gears 

Cylindrical Fits—Standard Tap 


. Keys and Keyseating 
Bolts Counterbores Screw 

lIhreads—Slots—Broached, Drilled, 
Rcamed, and Tapped Holes 

10. Serrations and Splines 

11. Nuts Pins Snaprings 
Washers—Wrench Openings 

12. Springs 

13. Aircraft and. Mechanical Tub 


(Continued on page 359) 
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Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Model CCK 


12.9 H.P. 2-cylinder 
opposed 4-cycle 
Gasoline-powered 


Model AJ 


5.5 H.P. One-cylinder. 
Gasoline-powered 
4-cycle. 


Onan lort-stroke i cooled 
you a combination of performance 


engines give 
charac 
teristics which can add powerful selling fea 
tures to your engine-driven equipment They 
ire designed for continuous service 

run hundreds of hours with minimum 
attention. Short-stroke, 
extra large bea ing 


ow-friction design, 
Stellite-faced 
exhaust valves, solid Stellite exhaust valve 


surfaces, 


seats and many other long-life features give 
you a big premium in trouble-free service 

Onan engines are compact in all dimen 
sions, light in weight, smooth running and 
easy starting. They deliver full rated power 
even under a variety of adverse conditions 

If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines at no 


Write us or call. 


D. W. Onan & Sons, Inc. 


4038 Univ. Ave. S.E., Minneapolis 14, Minn 


extra cost 


Lightweight, air-cooled 
Onan Diesel engine 


Two-cylinder, opposed. 
15 H.P. at 2300 R.P.M 
4-cycle. Solid injection, 
full Diesel. Electric start 
ing. 12-volt generator 
Full pressure lubrication, 


AIR-COOLED 


July, 1956 
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continued 


New Books 


Ing Pressure Tubes Pipe 
Chreads and Fittings 

14. Electric Motors G 
Symbols— Welding 

15. Gaskets—Hydraulic Standards 
ind Symbols—O-Rings—Pac 
Seals 

Each 


bles of design data. 


iphical 


Alngs 


section consists entirely of ta 


l'vpical of these 
ire the table of gear tooth 
tions, AFBMA Bearing Standards, and 


spring load and deflection charts 


propo! 


Electronics in Management 


LoweLL H. HATTERY and GEORGI 
P. Busu, Editors. 94 x 6} in., 
Available from The University 
of Washington, D. C., 1621 Connec 
ticut Ave, N. W Washington 9, 


D Gy 96. 


207 pp 


Press 


This book is adapted from the pro 
First 
Electronics in Management presented 
at The University in No 


vember inalvzes 


ceedings of the Institute on 


American 


1955. It reviews and 


problems 
irising from development and instal 


management potential and 


lation of automatic systems especially 
data processing systems. Among prob 
lem areas treated are: planning, pro 
cedures, organization, personnel, fiscal 
and executive. 

[he volume has been divided into 


four parts: Management Impact, 
Equipment, Case Examples, and Sug 
gestions for Management. A selective 


annotated bibliography is included 


Surveys in Mechanics 


Edited by G. K. BATCHELOR, Trinity 
Cambridge, and R. M 
Davies, Dept. of Physics, University 
of Wales, Aberystwyth. 84 
in., 475 pp. Published by the 
Cambridge University 
can Branch, 32 East 5 


York 22, N. Y. $9.50 


College, 


College 
x 54 

Press, Ameri 
7th St., New 


"his volume has been published as 
a tribute to Sir Geoffrey I. Taylor on 
of his birth 
day. It includes a short biographical 
sketch of this 
has been 


the occasion seventieth 


remarkable man who 


iwarded six honorary de 
grees, seven medals, and was knighted 
in 1944 in 


stantial 
en independent articles 


recognition of his 
contributions to science 
ictually 


(Continued on page 361) 


When Timing is 
the Problem 
... Look to 


LUX . . . Specialists in the in- 


dustrial timing field and producers 
of over 20 million clocks and timers 

. now offers the full facilities of 
their renowned laboratories to help 
solve your timing problems 


For design engineering assistance 
. . . Cooperation on custom-develop- 
ing and adapting of electric or me- 
chanical timing devices to meet your 
specialized needs . . . contact LUX. 


TYPICAL PRODUCTS DEVELOPED 
BY THE FAMOUS TIMING 
LABORATORIES OF LUX 


! APPLICATIONS 
i PARKING METERS 


WASHERS & 
DRYERS 


BATTERY 
CHARGERS 


MILK COOLERS 
COFFEE MAKERS 
DISH WASHERS 
GAS RANGES 
SUN LAMPS 


ROTISSERIE 
COOKERS 


ELECTRIC 
HEATERS 


RECORDING 
INSTRUMENTS 


AIR 
CONDITIONERS 


REFRIGERATION 
SYSTEMS 


ELECTRIC RANGES 
CLOTHES DRYERS 


FULLY AUTOMATIC 
RANGE TIMER CONTROLS 


TIMERS FOR ELECTRIC 
DRYERS 


RECORDER CLOCK 
PE 


The LUX CLOCK MANUFACTURING CO., Inc 
LLLI Mr E Li T 





Sapphire Wire Guide 
Outwears Steel 14 to 1 
and is Still in use at 
AMERICAN MACHINE 
AND FOUNDRY 
COMPANY .......). 


The sapphire insert wire guide 

shown here is from a stator 
3 Times Actvel Size winding device at American 
Wire Size 007 Machine and Foundry Company 
Orifice 0'3 

in Greenwich, Connecticut 


e 

Advantages of Sapphire Spectacular Performance 
in This Application "Sapphire has given us a fine 
@ Resistance to wear solution to our problem'', says 
from wire friction Our customer With the rec 
€ Smoothness—did not 
damage or remove the nozzle has passed 41,000 

DESIGN baked-on enamel wire yards of wire and is still oper 
insulation. Sapphire is ating. Previous to sapphire in 
a homogeneous, single serts the longest nozzle wear 


POWERFUL aU Re Ne | misera dcum cu 
, a steel nozzle treated to surface 


from “grain where 
wear can start. Freedom hardness of 72 Rockwell C 


DE LIVE RY from grain also allows 
Send us your friction and wear 


the smooth finish nec- 


tangular sapphire insert, one 


problems for analysis by our 
engineering staff—no charge 
of course. Write also for bro- 


into You P product ! kana corum vae | emm m chure of A. M. Gatti Sapphire 
an Products £ e i 
yi je m. gaffi- rm 


Mair Office and Factories—522 Tindall Ave., Trenton, N. J 
Manufacturing Subsidiary—Guayama, Puerto Rico 


| essary to protect wire 


insulation 


Your products requiring flat-type main- 
springs attain their maximum effectiveness 
when reserve power is always available 
and released evenly. Build-in a longer, 
smoother delivery of power with the 
famous Sandsteel Crosscurved mainsprings 

.of highest quality Swedish steel... proc- 


essed with a unique convex-concave con- 


LI] * In struction that gives 
ee) . 

- more energy per wind, 
Section showing crosscurved 


spring in housing a constant energy dis- 


tribution. You add quality when you add % Accurate, Constant Cylinder 
Speed Control 


Sandsteel Crosscurved mainsprings to x Compact Rugged Design 
your product! -« Simple, Easy Speed Selection x For Air, Oil or Water Applications 


T Y . d ` Pneu-Trol Speed Control Valves, are widely 
Use Sandsteel mainsprings for better en- ] used in hundreds of control applications be 
cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
' retro ball check, which permits full flow in 
product : the opposite direction. Retro ball floats in 

most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it 

Needle design permits maximum flow ca 
Raf ; , ‘p J ^ pacity in the concrolled direction. Metal to 
H rite jor FREE LIT ER A- ) 3 metal needle and ball seats insure long 
I k | i 7 E do; trouble-free service. Simple, practical “O” 
TURE (Springs for Your le. i gland structure eliminates troublesome leak- 
Product ) and CASE FILE, ing. Valve bodies machined from hex brass 
D d 3 or aluminum for 2000 psi working pressures; 
ept. 42, steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes— 4%” to %”. ATTRACTIVE 

PRICES . . . IMMEDIATE DELIVERY. 

Write for illustrated circular and prices. 


gineering...greater efficiency...a superior 


Eden Division Pneu-Trol DEVICES, INC 


N. J n G AVENUE + CHICA@O 51, It 


Fair Lawn, 
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New Books.... continued 


papers) make up the bulk of this 
book. Each article is a survey of the 
present position in some field of 
mechanics and is meant to be an 
authoritative accoant suitable for non 
specialist readers. Each is followed by 
an extensive list of references for 
further study. 

Che subjects of discussion include 
Ihe Mechanics of Quasi-static Plast 
Deformation in Metals, by R. Hill 
Dislocations in Crystalline Solids, 

F. Mott: Stress Waves in Solids, 
M. Davies; Rotating Fluids, H 
Squire; The Mechanics of Drops 
Bubbles, W. R. Lane and H 
Green; Wave Generation by Wind, 
F. Ursell; Viscosity Effects in Sound 
Waves of Finite Amplitude, M. J 
Lighthill; Turbulent Diffusion, G. K 
Batchelor and A. A. Towsend; Atmo 
pheric ‘Turbulence I. H. Ellison 
[he Mechanics of Sailing Ships and 
Yachts, K. S. M. Davidson 


Inventors Handbook 


FreD Rora, 83 x 11 in., 10 pp, paper- 
bound. Available from author, Fred 
Roth, 15143 Hartsook St., Sherman 
Oaks, Calif. S] 


\ short, practical, step-by-step guid 
for the inventor in planning, patenting 
and marketing his invention. It lists 
21 things to do before contacting a 
patent attorney and 22 things to do 
after the decision to patent is reached 
Included is a list of locations in the 
United States at which copies of issued 


patents may be inspect 


Electronic Data Processing 
For Business and Industry 


Ricuarp G. CANNING. 6 x 9 in.. 322 
pp. Published by John Wiley & Sons 
Inc., 440 Fourth Avenue, New York 


16. N Y $7 


The basi purpose of this book 
says the author, is to advocate the 
efhcient use of computers to meet 
management's problems. He looks at 
a company as an integrated operation 
acting to reach some goal set by man 
agement. In this operation, a con 
tinual flow of information is necessary 

Systems engineering looks at the 
information requirement f the 
whole operation and lays out a data 


(Continued on page 363) 
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ACME 


Hose Products 
for applications 
involving 
High Pressures 
High Strength 

Flexibility 
Durability 
Misalignment 
Expansion 
Contraction 
and 
Resistance to 
Vibration 
Shock 
High 
Temperature 
Abrasion 
Wear 
Corrosion 
Oil & Solvents 


if you Want 
Top Performance in 


HOSE 


Every length of ACME'S varied line of RUBBER 
HOSE is specially engineered to meet the re- 
quirements of the application for which it is 
recommended. It is made by hose specialists in a 
plant devoted solely to hose manufacture for 53 
years. What are your needs? Chances are we 
have it readily available in stock. If not, we'll 


make it for you. 


PUT THE JOB 
UP IM..... 


HOSE SPECIALISTS 


ACME RUBBER MANUFACTURING CO. 
507 LEVER STREET TRENTON, N. J 





Your CUSTOMERS 


4 9. ,, J.- 


CAN GETS 
Wa ahs 

Um 

Vy 


they are... 


whoever 


wherever 


Parts and service supplied by more than 


2200 dealers in the United States, 
Canada and in 82 foreign lands 


In addition, traveling service clinics enable dealers and 
their mechanics to keep up to date on latest industry 
practices and on Wisconsin service techniques . . . in 
cluding complete instructions on preventive maintenance 
to keep Wisconsin engines operating at top efficiency 
year after year . . . indefinitely. 


Just a couple of more good reasons why it pays to spec 
ify Wisconsin Heavy-Duty Air-Cooled Engines for your 
equipment . . . service-proved, performance-proved and cli 
mate-proved wherever engine-powered equipment is used 


Write for Engine Specifications Bulletin S-188, and a copy of our 
complete list of approved service stations throughout the world. 


PEITTTS 


MILWAUKEE 46, WISCONSIN 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heav ;-Duty Air-Cooled Engines 


SOLENOID OPERATED 
AIR VALVES 


designed to 


oD. I. C. 


standards 
V4" - 3g" - V3" - 3/4" 
4-Way —Model 441 


FEATURES 


A —Manual 
Operating Button 


B— Water-tight and 
Dust-tight Solenoid 
Enclosure with 
built-in Electrical 
Juntion Box. 


C—Cover chained 
to Body 


Write for Information—Prices 


AUTOMATIC VALVE CO. 


37425 Grand River Ave. * Farmington, Mich. 


New Comprehensive Data 
HARTFORD WHEEL BEARINGS 


New literature provides complete technical information 
on the various types of Hartford Wheel Bearings includ- 
ing selection, mounting, lubrication, plus comparative 
charts on combined radial ond thrust capacities in pounds 
ond dimensions. Hartford Wheel Bearings are extensively 
used by manufacturers of wheels for power mowers, 
wheelbarrows, golf carts, velocipedes, wheeled industrial 
equipment, large wheeled !oys and bel! idler pulleys. 
WRITE FOR YOUR FREE COPY TODAY. 


tford 


PRECISION BALLS @ BEARINGS 
The Hartford Steel Ball Co., Inc., 3 Jefferson Ave., W. Hartford 6, Conn 
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New Books continued 
processing 
quirements cording the author 
ittempts t thes nes out 
f the "bla l ind give 
management the information neces 
iry to decide what types of equip 
ment are best suited for a given appli 
cation Ihe book does not give com 
parati data fo pecific machines 
but concentrates on such important 
basi har te l IS immand 
tructur 

'The s ope ot the book is wide: it is 
aimed at that period of time that 
begins with management’s interest 
in electronic data processing and ends 
with a proposed plan of action. The 
principles of this new field are dis 
cussed to show how they should b 


considered during the planning 


pha c 


Machine Design 
J. E. Suicrev. 6 x 9 in., 523 pp. Pub 
lished by the McGraw-Hill Publish 
ing Co., Inc., 330 West 42nd St., 
New York 36, N. Y. $7.75 

To adesion l l make decisions 
The study of machine design is an in 
vestigation of th rious decisions 
which determine the mechanical a: 
rangement of parts in a machine and 


which influence the size, 


shape, OT 
material of a finished machine part 

lor many year urses In machine 
design have been severely criticized 
for stifling the ingenuity of the stu 
dent. It i: the author's experience 
that all students of engineering po 
sess it to a remarkabie degree, that it 
can be deve loped by exercise, and that 
unless it is developed it may be dor 
mant for a very long time 

(Throughout the entire book, which 
is written as a text for students of en- 
gineering, emphasis is placed upon set 
ting up of the problem and evaluation 
of the solution. The mere substitu- 
tion of numbers into formulas to ob- 
tain answer ha little educational 
value. In general, the solution of de- 
sign problems first requires the reader 
to choose a method of attack; many 
of the problems are set up with suffi 


background information so that 


cient 
several choices are available. Secondly, 
he must select the data and informa- 
tion required for the solution. These 
data may be concealed in an excess of 
information, or in other cases the 


(Continued on page 365) 
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VERSATILITY 


in Resins 


g generates heat 
ut the resin bond i 
nings prevents 


ig adds wear 


In refrigerator insulation 
a protective bond of resi 


safeguards batts from moist 


Resins are used widely in 


ibber stocks and adhesives 
to add reinforcement and 


wearing qualities 


and for exceptional 
shock resistan« 
gw materials ar 


with Durez resi 


[hese examples suggest only a few of the 


do The Se ways in which business 1s profiting trom the 
ub " PISA characteristics of Durez phenolic resins. Their 


qualities of insulation, toughness, and resistance 


TT - ed i 
SUQgest De Nerits to extremes of temperature and humidity, a 


n 
to attack by many acids and mild old 


for VOUT wide promise for investigatio 
————— new uses. If vour product or p 
/ y >I impregnants, bonds, coatings, 
JUSIID ess 
DUSII ess ; agents, we may be able to help y: 
ence as leaders in the development 


tion of phenolics is at your service 


DUREZ PLASTICS DivisioN LLL bti. 


CHEMICALS 
PLASTICS 


HOOKER ELECTROCHEMICAL COMPANY 
1507 Waick Road, North Tonawanda, N. Y. 





PRECISION BUILT for LONG LIFE 
and PEAK PERFORMANCE 


STROKONTROL RAM 
Mopkr 1032—3!4 inch 
bore. Available in stand- 
ard 8 inch, 13 inch and 16 
inch stroke lengths. Dou- 


ble acting. Incorporates 
H Y D R A U L I C easily adjusted hydraulic 
CYLINDERS 


depth stop. 


HORSE POWER RAM 
Mopkr 1002 —3 inch bore. 
Available in standard 8 
inch, 10 inch and 12 inch 
stroke lengths. Designed 
as double acting and is 
easily converted to single 
action by venting one port. 


HI-LO-PAC 
PUMP 


STROKONTROL 
CYLINDER 


HORSEPOWER 


HORSEPOWER 
CYLINDER 


HOLDKONTROL 
VALVE 


[> HYDRA-SEAL 


COUPLER 


Modifications of these cylinders can be made to fill 


your specific requirements. Designed to ASAE-SAE 


specifications. 


Write for FREE Catalog! 


CHAR-LYNN COMPANY 


Dept. PE 7 


2843-26th Avenue South, Minneapolis 6, Minnesota 


Member National Fluid Power Association 


LERMER PLASTIC CONTAINERS 
Help You Make Satisfied Customers 


Package vour products in Lermer Plastic durable, hand- 
some containers. They are shatterproof, 75% lighter than 
glass, available clear or opaque in many colors, can 
be printed or decorated and are available with metal or 
plastic closures. Write for complete catalog information 
and samples. If possible, send along products for par- 


ticular suggestions. , 


LERMER PLASTICS, INC. ;55 oth Ave. 


REPRESENTATIVES IN THESE CITIES: Rochester, Memphis, Miami, 
Cincinnati, Columbus, Cleveland, Chicago, Detroit, Minneapolis. 
San Francisco, Los Angeles, Toronto. 


PIONEERS AND SPECIALISTS IN PLASTIC CONTAINERS 


564 


Light metals design tips 


Tips on designing semi-closed and 
hollow extrusions in magnesium 


Because magnesium is easily extruded, it is ideal for a number of 
product applications where many other metals would not be suitable. Here 
are some tips on semi-closed and hollow shape designs which may help you 
decide if the metal and the process are suitable for your products 


Preferred Design Design To Be Avoided 
Semi-closed shapes requiring long, thin die tongues should be avoided. 
For best extrudability the length of the tongue should not exceed 
three times its width although it is possible to extrude lengths five 
times the width. 


U 


Preferred Design Design To Be Avoided 


Shapes requiring unbalanced die tongues to not constitute good 


extrusion design. 
Design To Be Avoided 


Preferred Design 


Hollow shapes with unsymmetrical voids, or with voids having inade- 
quate section thickness between them are undesirable. 


As we buy and use magnesium extrusions extensively in our own producta 
and in parts and products we fabricate for others, we can give you authoritative, 
unbiased answers to specific questions you may have on this subject. Although we 
do not have extrusion design literature for distribution, we do have a useful Design 
Handbook covering other design factors. Cop. es on request 


MAGNESIUM COMPANY oF AMERICA 


LIGHT METALS FABRICATION DIVISION. EAST CHICAGO 27, IND 


magcoa / 
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New books continued 


problem may require the use of outside 
sources in order to obtain it. Thirdly, 
the reader must make his own set of 
simplifying assumptions, after which 
he may solve the problem. The last 
step is an evaluation of the solution 
in the light of the information which 
is given. Various means are used 
ind emphasized throughout the text 
to make this step possible 

Subiects covered in the text are 
stresses, materials, design principles, 
fasteners, springs, bearings, gears, 
clutches, brakes, couplings, belt and 
chain drives; shafts, and the design of 
miscellaneous machine members such 
as cylinders, plates, flywheels and hy 
draulic machines 


Effective Communication 


On the Job 


6 x 9 in., 294 pp. Published by Amer 
ican Management Association, 1515 
Broadway, Times Square, New York 
36, N. Y Members—$4.50, non 
mem bers—$5.50 


Management is slowly recognizing 
the fact that communication is the 
largest part of its job. Most super 
visors are sure that they have little 
to learn in this field but still experi 
ence difficulties because of several 
problems. "First, we mistake the 
form of communication for its sub 
stance. We pay too much attention 
to meda and devices, too little to 
content or purpose. Second, some 
of us oversimplify. Third, manage 
ment tends to talk too much and listen 
too little 

Most supervisors and executives, 
regardless of mutual endowment, can 
improve themselves as communica 
tors. This book has been designed to 
aid in this process. Among the skills 
covered are sensitivity to both the 
language and emotional content of 
messages; awareness of communication 
barriers and techniques for overcoming 
them; and the ability to tap the ideas 
ind. experiences of others by sympa 
thetic and attentive listening 

Also discussed are specific commu 
nication situations, such as giving 
orders; disciplining; employment inter 
viewing; performance appraisals; han 
dling problem interviews; construc 
tively communicating with superiors; 
participating effectively in meetings 


and conferences 
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In Automation . . . Instrumentation . . g eT 


Supersonic Aircraft — wherever true automatic 

control is needed, 3 dimensional cams by Parker can literally 
make machinery "think". By controlling relative motions through 
geometric and non-geometric curves, these mechanical "brains" 
take virtually any two variables and extract the correct functional 
resultant in a split second. Parker machines ultra precision 
into thousands of specified cam stations and to all intermediate 
points between stations! For prototype, master or production runs 
of 3 dimensional cams—you devise the problem, Parker will 

engineer and machine the answer! 


technical data on Parker's ability to make 


à Send today for "3 Dimensional Cams" — 


superhuman functions automatic. 


STAMP WORKS, IN( 
CAM DIVISION 
FRANKLIN AVENUE @ HARTFORD, CONNECTICUT 





Just off the Press! 


Your FREE | 
Copy Is Ready! 


Que for your free copy of the new Foster 
Quick Detachable Coupler Catalog—#110. 
Contains diagrammatic layout for applications. 
Simplified cataloging of coupler types and sizes 
in all price ranges. Fittings data, etc. 


Send today for your free copy 
no obligation, of course! 


j 


2850 GRAVOIS è DEPT. 18-C * ST. LOUIS 18, MO. 


P 


C— 


Brass 


MAKEPEACE Roll Formed Stock 


N STRIP 
4 m= ROD 


2 7— — TUBING 


Copper Inconel 


Combines Quality and Accuracy at Minimum Cost 


Manufacturers everywhere who want Roll 
Formed Stock accurately produced 

to minimize labor and material 

costs in fabrication have found 
Makepeace the perfect answer. We 

are in a position to supply your 
requirements in a large variety of 

- sizes and shapes at prices 
Nickel geared to economy. Write today 
for further information. 


D. E. Makepeaco Company, Attieboro, Mass. 
" - Division of Union Plate and Wire Company 


tw 
¥ 


x 
VW 


Aluminum 


Stainless 
Steel 


Ss 
< 


Beryllium 
Copper 


ENGELHARD (NOW ET hs ES 


like filing away your copies of 
Product Engineering 


When you file your copies of Product Engineering, you 
build up a VALUABLE REFERENCE LIBRARY for 
your home or office. When ygu use Jesse Jones Files, you 
keep your magazines orderly and in perfect condition. 


Especially designed for Product Engineering, two of these 
strong, durable files will hold copies from full year's sub- 
scription. Rich maroon Kivar cover looks aad feels like 
leather, and is set off with 16-carat gold lettering. Com- 
pletely washable. 
Only $2.50 each, 3 for $7.00, 6 for $13.00 POSTPAID. 
Add $1.00 postage for orders outside U.S 


Satisfaction unconditionally guaranteed or your money 


hack. 


ORDER YOUR 


JESSE JONES FILES 
TODAY! 


JESSE JONES BOX CORPORATION, Dept. P.E. (Est. 1843) 
P. 0. Box 5120 
Philadelphia 41, Pa. 


Please send me, postpaid 


| enclose 
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OUR READERS 
SAY . 


Letters should be addressed to the 
Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y. 


Comments on Many Things 


To the Editor: 


Now, as before, I read your edi- 
torials and Sans Souci with great at- 
rention and honestly I can say they 
are of great value, both for employer 
and employee. I would like to make 
some comments not only on your edi 
torials but also on articles by othe 
writers. 

First the letter of Gerd Runken, 
published in your March issue. Firstly, 
I thank vou for the estimate of Ger 
man engineers and my old country, 
Germany, in your January edition. I 
should say Hunken’s letter is very in 
opportune and does not tell the facts 
Having been a technical adviser and 
coordinator for scientific research un 
der Admiral W. Canaris and the Ger 
man Navy, I know something about 
what really was going on under the 
Nazi reign 

I can say, you are so right, abso- 
lutely right, about all you did say in 
your article on education.. I know 
from my own Experience that it was 
more important to teach Nazi doctrine 
ind to be a good Nazi than to teach 
engineering like in the old days 
Thank heaven it is over now, and 1 
do hope for ever 

During World War I, we German 
engineers began already to realize, that 
we could learn a lot from yours and 
other countries. It was your stand 
idizing which inspired us to organize 
the so-called “DIN” At this time 
we could not even take, say, 4 in 
screw out of one engine and fit it to 
another make. Every maker had h 
ywn system. So you see, every country 
makes a contribution and we should 
never underestimate the knowledge of 
others. This must be left to dictators 
and their followe1 

Referring now to your editorial of 
January and February, I shall say, 
every designer who will follow your 
advice, will achieve success. A de 

(Continued on page 369) 
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Product Improvement with 
one of 400 Presstite Sealants 


a 
ei 


PRESSTITE S 


are 


| TOUGH 
CM COHESIVE 


ELASTIC 


Excellent Seal Against Water, Moisture, Dust 


Plastisol 


These modern sealants consist of 100% solid materials. When sub- 
jected to proper heat, they cure to a tough elastic body, having excellent 
adhesion to clean metal surfaces. They are free from contaminating 
odors. 


Other characteristics: 


@ In pumpabie form from thick to thin consistencies. Tan, green-yellow, 
off-white colors. 


@ Resistant to alcohols, aliphatic hydrocarbons, oils, dilute acids 
(milk), alkalies. Highly resistant to water and moisture vapor. 


@ Highly stable, non-staining. 
DESCRIBE YOUR NEEDS... for free working sample best suited to your job. 


A Division of AMERICAN-MARIETTA COMPANY 
3750 CHOUTEAU AVENUE, ST. LOUIS 10, MISSOURI 





\ Available from stock 


| 277 ps 
dunt 


J.1.C.-NEMA Type 12 
PANEL ENCLOSURES 


"We BID and GET Jobs External IN Al welded 


feet out oil, water, 
we couldn't touch before"' 


e 


Ne 


dust. 


External 
Heavy gauge cover 
continuous clamp 


... thanks to our nes 
Padlock 


WALES FABRICATOR © r— 


Blueprint 
: holder i Baked 
“Now we bid on most every sheet metal job Ng | enamel interior 
(white) 
that comes our way. Trouble with our pre- 
- ] = Neoprene - Removable 
vious bids was that our estimators figured gosket mounting 
seal panel 
jobs on a past performance basis... until we 
: . ] These panel enclosures are strong, rigid, cleanly 
found the answer to increased production. finished, and comply fully with J.1.C. and NEMA 
k loe nce — i . 12 specifications. No knockouts, no holes to 
“Y ALES F ABRIC A rt )RS for our punching admit oil, water, dust. We have stock sizes at 
low cost for fast delivery. Or, we can make any 
size you want. We also make J.1.C. Wiring 
Boxes, Troughs, Push Button Stations and Rain- 
proof Power Outlets. Can we help you? 


i : i i STANDARD STOCK SIZES 
assemblies are switched over in minutes and x6 30” x20” x6” 36” x 30” 
xó 30” x 24” x 6” 42” x 30” 
x 6 30 "x24" "x8 42” x 36" 
‘x6 36" x24" x 8" 48” x 36” 


and notching . . . yes, and nibbling too. 
Now we set up for punching and notching 


about four times faster than before. Punch 


no templets are needed. Work right from 


prints or operation heets. 


your 
“We lose mighty few bid jobs these days M ENGINEERING 
make money on them too, against sharp M CORPORATION 


competition." : 
Dept. PE-33, Anoka, Minnesota 


We'll DEMONSTRATE at YOUR door 
Our MOBILE TRUCK UNIT E 


will bring the 


WALES FABRICATOR The Product Design Engineer 


to vou. No obligation 


can always find a complete 
encyclopedic source of supply 
for component parts, materials 
or equipment in — 


Send for 
BULLETIN NO. 14F 


Contains pictures, descriptions and data of how 
the WALES FABRICATOR can benefit you 


T, T T 
"...the Wales-Way is the PLUS-PROFIT way" 
345 PAYNE AVE. — North Tonawanda, N.Y. 


WALES-STRIPPIT OF CANADA LTD MAMILTON, ONT 


Thomas Publishing Company 
461 Eighth Avenue, New York 1 
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Our Reader Says continued 


signer has to be sure he has all neces 
sary information before proceeding 
with a new design. When | 


March editorial, it sec 


your seeds ire ir idi 


read your 
ned to me that 
I am 
need for help in 
forthcoming. Thi 


will help itself to prog 


routing 
sure that soon the 
education will be 
way, industry 
ress 

When I used to tell my fellow 
dents that I was going to | 
signer they would deride me and sa\ 
in a tone of pity im Banche ist 
du liegen and Striche zieh dien Leben 
lang”, which mean On the stom 
ich, vou shall lav down and draw linc 
ill of vour life." Well, the 
realize what it means to be a desis 
to develop and to research 
But already, in 1921, Ge 


to create, 
1! 
rman mau 
tries began to realiz the valu 
college-educated designers with scien 
tific backgrounds. Big 


ployed 


ompanies em 
professors as their chief de 
Soon, the designer became 
paramount in industry 


signers 


l'oday, for development and re 
search, the designer often needs to be 
a physicist, too, and that is why good 
But beside thi 


education some 


designers are so rare 


scientific ipprentice 
ship in industry is needed also, from 
the tooling and testing bench, to the 
executive desk. That will give the ideal 
designer Dr. Joser STARZICZNY 


Rio de Janeiro, Brazil 


doubly wel 


Ed—Your comments ar 
come because of yout percep 


l'irst, | 
tive approach to our editorial material 
ind, second, because of your experi 
enced and creative 


field of design. 


approach to the 


Competition from Europe 


To the Editor: 
Chis Sunday 


irticle in the 
dustry.” 


afternoon I 
1956 


read voui 
“Pulsebeat of In 
I was especially interested as 


I spent three months early last spring 


I 
ss Arms in 
] 


in Europe, calling on busine 


relation to our electronic industria 
balancer 

I, too, was tremendously impressed 
with the progress being made in Ger 
many, the new buildings, modern ma 


chinerv, last-minute designs in pro 


I 
Merci 
plants 


ibility to man 


duction lines—especially the 
des, Opel and Volkswagon 
Fhe Germans have the 

(Continued on page 371) 
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| | New ULANET FM Thermostats | 
| protect and control machines, | | 
equipment and processes — ! 


Mountings 
to meet cll 
requirements 


The only metal 

thermostats not 
affected by 

pressure on outer shell 


SPECIAL HIGH TEMPERATURE 
STRAIN RELIEF PROTECTED 
LEAD WIRES 


Rapidly respond to extremely close 
temperature variations in: 


LIQUIDS, SOLIDS, GASES, 
HEATED SURFACES AND 
AMBIENT TEMPERATURES 


p--—-—---4A 


RATING 


1200 WATTS 
115-230 VOLTS ac 


TEMPERATURE 
RANGE 


| 
| 
| 
| 
| 
0° to 600° F 
Bua 


Two of the exclusive features of the 
Ulanet FM Thermostats are 


1. The complete lack of reliance on the 
expansion of the outer shell for make 
and break of contacts. This permits 


greater mounting flexibility and free- 
dom from erroneous operation when 
clamped or when slight pressure might 


be applied to the outer shell during use 


€ EASY TO ADJUST OR SET BY ACCES- 
SIBLE SELF-LOCKING ADJUSTMENT 
SCREW 


e VIBRATION AND SHOCK RESISTANT 
€ COMPLETELY SEALED 
€ PROVED IN SERVICE 


2. Lead wires are mechanically strain 
relief protected to prevent external 
movement of the wire from being trans- 
ferred to the contact members in the 
enclosure 


The relatively low cost and stamina of 
these units merits your immediate fur 
ther investigation. Ulanet engineers 
will be glad to consult regarding spe 
cific applications 


RUGGED...SENSITIVE... COMPACT 


29 Yeant Heat Control Experience 


SINCE 1931 


LANE 


ELECTRIC HEAT CONTROL 
ENGINEERS 


Thermostats, 


414 MARKET ST. 


—, 
GEORGE ULANET 


COMPANY 


Thermal Timers 


NEWARK, N. J. 


DEE a initiate 





REPUBLIC 


A SEAL-TITE VALVES 


PRESSURE BALANCED 


GASES 0-500 psi i 0-1000 psi LIQUIDS 
e Js" to 1" FPT—2, 3, 4-way e —65° to 160°F temperature range. 
è Zero leakage. Increased pressure tightens seals. e Long wear, self-cleaning seats. 
e Positive flow control. e Turning ease. Short handle. 
Ask for Catalog No 356. Distributors in principal cities coast to coast. 


SG 1 e) e 
e RELIEF $ PLUG “+. GLOBE NEEDLE 
CHECK dix 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD . CLEVELAND ti, OHIO 


SEND TODAY 
\ OUR REPRESENTATIVE i 


CAN SOLVE ! 
YOUR WOOD PROBLEM 


plywood or plastic-surfaced parts. 


He knows the requirements of 
many specialized applications in 
industry: his practical experience 
and technical knowledge are 
yours for the asking. 


Write today for 1 — FOR YOUR 


complete free 


information | FREE 1956 TEMPLATE CATALOG 
CADDY 
E a eee pm 


| um b verd oet Erico Products, Ince. 
Dep't. 28-A, Poughkeepsie, New York 1 E. 61st Place ^ Cieveland 3, O^ 
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Alloy Strip in 
Precision Sizes meets 


New Design Needs... 


From 0.0005 in. to 0.040 in. 
thick and 0.090 to 6 in. wide, 
these alloys are available as 
special-tolerance strip: 


Beryllium Copper 
Phosphor Bronze 
Nickel Silver 

Brass 

Chromium Copper 
Stainless 17-7PH 
Invar 

Magnetic: High Nickel 


Some immediately available. 
Others rolled to order in 2 
to 21 days. Can be supplied 
in coils or straight lengths 
with slit or filed edges— 
also cadmium plated. 


Write for Bulietin 7 
TODAY. 


PENN 


PRECISION PRODUCTS, INC. 


$01 Crescent Avenue + Reading, Pa 


SALES OFFICES 

New York Philadelphia 

H.G. WILLIAMS J. A. RHODES 

Ramse N. J Upper Darby, Pa. 

Boston 

F. G. STROKE 

Cleveland 

L. D. ALSPACH 

Chicago 

R. A. BURKETT 
Los Angeles : k 
KRUSEN WIRE & STEEL CO. 


WAREHOUSES 

New York d m 
BERYLLIUM COPPER SUPPLY CO. 
Little Falls, New Jerse 

Ch o "o 
PRECISION STEEL WAREHOUSE INC. 


Los Angeles 
KRUSEN WIRE & STEEL CO. 


St. Louis 


J. A. CROWE 


Houston 
RANDOLPH 
SALES CO. 
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Our Readers Say continued 
ige and organize, but I will have to 
confess that I think that the French 
engineers are the most brilliant (and 
my mother was German Our sub 
ject, vibration balancing 
is quite mathematical by 
had an opportunity to 
different nationalities in tl 
ferences I held. 
Today, I believe, Am 
to have to face this competition 
Germany, France and England, 
the wage rates are around 50 to 60¢ 
in hour, compared with our $2.00. It 
is not going to take many vears 
MARCELLUS MERRILI 
Denver. Colo 


Ed— Your letter is an accurate 
ment of an oncoming problem 


ind all other invited to 


IQ iders, Ir 
send I1 VOUI idc IS on 


publication in these col 


possibk olu 
tions, fo 


ummns 


Right Tester, 
Wrong Company 


To the Editor: 


We appreciate the fine write up on 
of Product En 
Model 


page 350, May issue 
gineering, accorded our new 
106 high voltage tester 

However, we noticed that in this 
case one of those things has occur 
that turns editors’ hair gray and credits 
the new product to another manufa 
turer. 

We fully understand how 
things can and do happen 

ELMER SLAUGHTER 


Slaughter € 


Ed Wt thank vot VOUT . Ul 
standing. We ar 


ill inquiries arc 


Printed Wiring 


pon nts 


du 


LATEST 
CONTROL 


DESIGN DATA 


for hydraulic, 
mechanical and 
electrical 
applications 


Here is complete information 
on a versatile modern control 
of interest to every design en- 
gineer. Available in models 
capable of delivering 50 to 400 
inch-pounds thrust, Sperry 
Hydraulic Remote Controls are 
used extensively by the auto- 
motive, aviation, marine and 
machine tool industries for 
manual or automatic control 
of: 

* Brakes 

* Clutches 

* Throttles 

* Governors 

* Rheostats 

* Hydraulic Pumps 

* Engine Spark Adjustments 

* Engine Mixture Setting 

* Hydraulic Transmissions 

* Fire Extinguishers 

* Feed Mechanisms 


* Duplication of Motions 


Return coupon for descriptive bulletin. 


SPERRY PRODUCTS 


Danbury, Conn 


Send Hydraulic Control Bulletin 20-1 


j Have representative call 
Name 


Company 


Address 





DOES 

THIS 

RUBBER PART 
BELONG IN 


YOUR PRODUCT? 


The most important factor about any rub- 
ber part is its ability to do the job for 
which it is intended. Most parts are spe- 
cifically engineered for the application . . . 
ond consideration is given to elasticity, 
temperatures to be encountered as well as 
resistance to petroleum derivatives, chem- 
icals and abrasion. 


STALWART ENGINEERS have the experi- 
ence and facilities to compound special 
rubber stocks to meet even the most unusual 
requirements . . . and from more than 500 
different compounds already at their dis- 
posal, they can mold, extrude, die-cut, 
lathe-cut or mandrel-build shapes to meet 
any specificotions. 

SPECIFY STALWART RUBBER PARTS FOR 
THAT ONE ESSENTIAL QUALITY . . . THE 
ABILITY TO DO A JOB . . . BESTI 


Write today for 
catalog 56-SR-3 


am. 


UU" a 
A 


G-211 solenoid, 10 lbs. at 
85% voltage, 114” stroke. 


G-200 line of solenoids. Re- 
placement for all sizes of 
General Electric Co.'s CR- 
9503-200 line of solenoids 


NA-726 solenoid; 16 lbs. 
at 1" stroke, 100% voltage. 


NA-700 line of solenoids, 
replacement for National 
Acme solenoids, size for 
size, for all modifications. 


The solenoids of both the above replacement lines are 
all thoroughbred Trombetta solenoids. All dimensions 
of interest to the user are the same as the respective 
solenoids they replace. The pull and pull character- 
istics are identical. In either case, we are in a position 
to furnish replacement units for any and all modifica- 
tions. They are available for all voltages and frequen- 
cies, including direct current. 

See our catalogs in Sweet's Catalog Service. Ask for 


more information. 


TROMBETTA SOLENOID CORP. 


329 N. MILWAUKEE STREET 


NOW, 


MILWAUKEE 2, WISCONSIN 


ANOTHER 


DE-STA-CO FIRST... 


3: NEW PORTABLE CLAMPS 


e 
S 


—- 
Trigger um Ge 


Model 484 


WITH 


TRIGGER- 
RELEASE! 


Instant easy action enables 
operator to release clamp 
with one hand! 
TRIGGER-RELEASE— Finger pres 
sure on Trigger instantly throws 
jaws wide open, ready for next 
clamping action 
GREATER CLAMPING PRESSURES 
Up to 1200 pounds may be 
exerted. Normal operating pres- 
sures of 300 to 500 pounds ore 
easily obtained 
RUGGED CONSTRUCTION—60% 
heavier heat-treated forged 
components. Hardened bushings 


lockéd with spun rivet 


Get all details! 
Write for 
DE-STA-CO 
Bulletin 482-4-6 ! 


ROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 
320 Midland Avenue e 


RUBBER COMPANY 


166 Northfield Road * Bedford, Ohio Detroit 3, Michigan 
, 
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PRESS 
PREVIEWS 


Power Driven Hoe Uses 
Zinc Die Castings 


A new power driven hoe, the Electro- 
Hoe, is now being marketed by tl 
W. R. Brown Co. of Chicago. De 
signed to be used by the home gat 
dener, the new tool utilizes 14 spe 
cially designed zinc die castings for 
ficient performance, durability, and 
rrosion resistance 

Answering the need for a gardening 
tool that requires minimum effort for 
both application and maintenance 
the Electro-Hoe uses a 4 inch dril! 
unit including motor as its power 
source By using the drill handle 
together with an interchangeable left 
or right hand hoe handle, the gardener 
can obtain hoe action without th« 
tiring bent-over posture required by 
conventional hoes 

Che drive shaft, which runs in two 
oilless bearings, drives a zinc die cast 
universal joint which in turn operates 
1 7:1 worm gear. The worm gear has 
bronze bearings which locate as well 
is hold the gears. Operating speed 
is 300 rpm 

[he use of zine die-cast parts pro 
vides corrosion-resistant properties at 
im optimum weight for the applica 
tion. If made of aluminum and ma 
chined, the total weight of these parts 
would be onlv ] oz. less than that 
required for die casting with zinc. This 
slight saving in weight is offset by 
superior mechanical properties, cor 
rosion resistance, casting character 
istics and overall cost of the zinc dic 
castings. 

Che die-cast parts consist of a two 


- 


part gear head, 2 oil seals, 2 hexagonal 


kevs, + blade 


drivers with attachment 
spacers, 2 outer washers, a saddle 
bracket and a drive shaft coupling 
[he drive shaft tube is welded steel 
tubing, zinc plated; the hoe blades 
are zinc-plated spring steel. The 14 
die-cast zinc parts are cast simulta 
neously on one gate. After casting, 
the 14 components are trimmed in a 
single operation with one trim di 
his effects a significant money and 
labor-saving factor in the overall manu 


(Continued on page 375) 
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BEARING APPLICATIONS 


Striking cost reductions in bearing applications 
in many mechanical products are made possible by 
the use of Bunting Sintered Powdered Metal 


Bearings and parts. 


Bunting engineering counsel can guide you in 
the selection of designs and alloys that will 
provide bearings of exactly the type, 

design and material that will 

fully meet both cost and 

functional requirements, whether 

the material be Cast Bronze 


or Sintered Metal. 


A competent group of Bunting Sales Engineers in the 
field and a soundly established Product Engineering 
Department put at your command comprehensive 
data and facts based on wide experience in the 
designing and use of cast bronze and Sintered 


Powdered Metal Bearings and parts. 


Write to our 
Product Engineering 4 
Department in 
Toledo or consult our uL 
nearest Sales | | 
Engineer. ; 


Bunting 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 





if this is your 


PROBLEM 


If you need effective, highly 


Bendix* Electric Fuel Pump is the outstanding 


readable, smartly illustrated 


choice for every operating condition! a rs 


pamphlets, manuals) to dis- 


lay your products, inforn 
© Performance proven * Delivers More Gallons p pit S, l m 


* Longer Life € No Pressure per Hour the public of your operations, 
“Droop” Easy to Install attract key personnel to yout 

© Dependable Operation Easy to Service plant train employees, and perform 
at —75°F. Low Power Requirements 


. 

e 

" any of the other communicative, 
© improves Low-Temperature © Economical Operation 

. 

a 

e. 


: functions vital to your business... 
Starting Light Weight * Compact 
* Built-in Pressure Release Rugged 


è Eliminates Vapor Lock Tamper-proof 


thi . 
Learn more about this new and improved fuel pump y 


Write for descriptive folder and specifications 


ECLIPSE Staon ELMIRA a Emot” N CWE B 


The McGraw-Hill TECHNICAL 
WRITING SERVICE has a staff 
than 150 highly-trained 

writers, editors, and illustration 
specialists whose job it is to creat 
technical and general literature for 
industry. We write, illustrate, de- 


sign, and print Equipment Manuals, 


Product Bulletins, Handbooks, 
Company Histories, Annual Re- 
ports, and other specialized mate- 


rial. Save moncy and time. Let our 





staff be your staff for Technical and 


Business public ations, 


This servi is vailable through ad agencies, 


. Write « Phone i | 


s | TECHNICAL WRITING SERVICE 


McGraw-Hill Book Co., Inc 
TOR 330 W. 42nd St., N. Y. 36, N. Y 
V A MANUFACTURING COMPANY LOngacre 4.3000 | 
— MAYSVILLE, KENTUCKY 
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Press Previews continued 


facturing run, incorporating an eco 
nomical production rate, a minimum 
of secondary operations ind no mate 
rial waste. The only machining steps 
required are the drilling of four holes 
in the gear head castings and one 
hole in the saddle bracket for the 
drive shaft tube 

Design problems involved in cast 
ing the 14 zine parts required careful 
consideration of cores and drafts that 
would need machining or trouble 
some ull Emphasis was directed 
toward parts that were simple to cast 
ind which required a minimum of 
machining. Bv adjusting. cor 
to compensate for shrinkage, th 
signer was able to compensate fot 
hold dimensions to within .001 and 
dispense with drilling. The only se 
dary operation needed was a single 
ream to remove necessary draft, and 
the tay ping of the threaded holes 

Zin vas chosen for its casting 
ease, nachineabilits dimensional 
stability and inherent capacity to 
withstand the hard usage generally 
encountered in abrasive. soils Lhe 
manufacturers experience indicates 
that the zinc parts require no prot: 
ive coating for normal usc other th 


1 mild passivating before paint 


L & N Plant Opening 
Commemorates Franklin's 
250th Birthday 


Leeds and Northmp Company has 
opened |; new instrument plant in 
North Wales, Pa. which will be de 
voted entirely to manufacture of 
Speedomax Recorders and Recorder 
Controllers, Metermax Combustion 
Controls, L & N_ Load-Frequency 
Contr ind certain other automatic 
nstrumentation widely used by 
cience and industry. Manufacturing 
operations employ standard machine 
tools, engravers, winding machines 
ind molding machines, and such op 
eratior heat-treating, spraying and 
lacquerins connecting, calibrating, 
testing, assembling and tool and dic 
making 

Because of the wide variety of 
products, mass-production techniques 
ire seldom used, but great emphasis 
is placed on proper sequence and ar 
rangement of operations, efficient 
tooling and other measures to assure 


(Continued on page 377) 
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WOVEN WIRE CONVEYOR BELTS 


take the bottlenecks out of 


WASHING, DRYING, PACKAGING 


OPEN MESH of rustproof, all-metal 
belt provides free circulation of process 
solutions and drying air; assures waste 
free packaging. 


Whether you're processing slab, sheet or pelletized materials 

. or packaging bottles, drums or bags . . . Cambridge Woven 
Wire Conveyor Belts combine movement with processing. 
Continuous belt-to-belt flow through washing and drying 
cycles, roasting kilns, and weighing and sealing operations cuts 
cost and provides controlled uniform production. 


REGARDLESS OF YOUR INDUSTRY... 


. metalworking, food, chemical, ceramic or glass whether 
the machines are for your own operation or resale, you'll find 
"open mesh” only one property of Cambridge belts that makes 
combined movement and processing practical and economical 
Open mesh construction also provides rapid drainage of process 
solutions. Belts are corrosion resistant and impervious to heat 
damage, even at 2100°F. They have no seams, lacers or fasteners 
to wear more rapidly than the body of the belt. Cambridge 
Woven Wire Belts are made in any size, mesh or weave; from 
any metal or alloy. Special surface attachments are available 
to hold products during inclined movement 
Call in your Cambridge FIELD ENGINEER ?o discuss how you can cut costs by 
continuous operation. Look under "BELTING, MECHANICAL" in your classified 


phone book. OR, write for FREE 130-PAGE REFERENCE MANUAL giving 
mesh specifications, design information and metallurgical data. 


* 


C E The Cambridge Wire Cloth Company 


Department P 


Cambridge 7 
BELTS FABRICATIONS Maryland 


METAL SPECIAL 
CONVEYOR METAL 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 





SPECIALLY DESIGNED 


BLOWERS 


@ These particular blowers were made for 
radio or electronic cooling application. But, 
Peerless engineers design and build blowers 
and fans to customer, government and as- 
sociation specifications every day. Custom- 
made installations are our specialty. We do 
the whole job . . . make the motor, the fan 
or blower ... everything. Each unit is un- 
conditionally guaranteed. Whatever your 
air flow requirements or application it will 
pay you to contact Peerless. Do it today. 


Write, wire or phi ne for € 


Bulletin SDA-160 


FAN AND BLOWER DIVISION 


tHE Pherless.Cbectric COMPANY 


FANS + BLOWERS + MOTORS + ELECTRONIC EQUIPMENT 


1406 W. MARKET ST. + WARREN, OHIO 


New 
SWINGLOCK 
One-Hand Operated 


FIXTURE 


these features: — 


1. RAPID OPERATION 

a half turn of the hand 
knob loosens strap and 
turns it 90 degrees com- 
pletely eliminating un- 
necessary turning of knob. 


2. SELF POSITIONING 
horizontal, vertical or upside Write for bulletin 
of position even in 


n AVAILABLE 
unclamped position. 


MAKES FOR 
HIGHER PRODUCTION 


| 
I 
down strap will not fall out | TEMPLATE SHEETS 
| 
| 
| 
I 


3. WIDER APPLICATION— 
SWINGLOCK can be operated | 
in restricted areas where 

there is not enough room 

for forward and backward 
strap movement, 


WEST POINT MANUFACTURING CO. 


26937 W. 7 MILE ROAD * DETROIT 19, MICHIGAN 


SAVE JE the New 


UNIMAX 


UNIMAX 


3 BIG ADVANTAGES Type WLL 
with this UL-listed snap-acting switch! 


. ! 
© Costs “% less than other snap-switches. Let us me you 
@ Handles 15 amp. at 125/250 volts a-c. — 


| Unimax WL can cut 


€ Quick-connect terminals for snap-on your switch 


wiring give fast installation. and assembly costs. 


UNIMAX SWITCH 


Diuision “/e | , VHaarion Cornoration 


IVES ROAD, WALLINGFORD, CONNECTICUT 
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COOPER ALLOY 


CORPORATION 


BRIEFS 


€ Edited by GEORGE BLACK 


DOUBLE-D REFINER 

The Jones Double-D Refiner is said 
to bring.an entirely new concept to 
the preparation of stock for the 
paper machine. Key to the design 
lies in the twin refining area with 
its double discs. For a more com- 
plete story ask for the February 
issue of Cooper Alloy NEWSCAST. 


WHAT'S IN A TRADEMARK 
Behind the Cooper Alloy trade- 
mark, cast or stamped into our 
stainless steel fittings, stands more 
than a quarter century of exper- 
ience and the most complete pro- 
duction facilities in the industry. 
When you specify Cooper Alloy 
fittings you can be sure that every 
step from design to shipment is 
under the supervision of special- 
ists. Look for the CA trademark 
before you buy .. . it is a sign of 
quality, experience and reliability. 


DESIGN FEATURES FEATURED 
Design features that have made 
the Cooper Alloy stainless steel 
valve the preferred valve for chem- 
ical processing are presented in the 
current issue of NEWSCAST. Dia- 
grams and text combine to make a 
thorough presentation. Additional 
copies available on request. 


NEW PUMP IN DEMAND 

The new line of stainless steel ro- 
tary pumps announced by our 
Vanton Pump Division has taken 
the field by storm because it is the 
one (and only) pump of its kind 
without stuffing boxes or shaft 
seals. Bulletin VP561 gives the 
facts. Write for it today. 


s 


COOPER ALLOY 


SIDE N. J 
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Press Previews continued 


economy of production and main 


tenance of quality Inspection op 


erations are performed in the flow 


of production wherever possible 


| 

The manufacturing and off 
are a single-story building with 
tial 
acres of floor space and set in a | 
tract ibout 
employees at North Wales, in 
of thc 
turing people but also some fri 


departments of 


mezzanine, providing 


) 


ICIC There will be 1300 


not only some firm’s manufac 
m the 
engineering, indus 
iccount 


Ihe L & N 


ind. all manufa 


trial engineering, personne] 


ind maintenance 


ing 
headquarters, turing 


of laboratory instruments, furnaces 


certain other 
it the 
location in Philadelphia 
A highlight of the 
monies was 
18th 


trical instruments 


ind products 


main long-established 
Opening 
1 demonstrati 
20th 

l his V 
with th« Fr 
Institute, as a tribute to Benjamin 
l'ranklin 250th 1! 


being recognized this vea 


bined and 


in cooperation inklin 


whose thda: 


zations throughout the wo 


Color TV Monitors 
Operations at Hanford 


General Electric scientists are now 


using specially-designed color televi 
sion to help them perform work in 
radioactive areas at the Hanford plu 
tonium plant. The plant 
Electric for 
Commission 


operated 


bv General the Atomi 


Energy 


Crane formerly 
the 


means of 


operators whi 
observed their work in one of 
hottest" Hanford 


1 periscope 


ireas by 


now have a color closed 
circuit TV system, supplied by Gen 
eral Electric's Broadcast. Equipment 
Section at Syracuse, N. Y High 
image the TV screens 
idded depth perception afford 


easier operation of giant crane hooks 


brillance on 


and 
[wo cameras mounted in the radia 
tion area of the building where plu 


tonium is extracted from fissioned 
uranium are used to give operators a 

chemi | 
ittached to 
connected by 


the 


clear, wide-angle view of 


equipment. The cameras, 
the 


wire with 


crane bridge, are 


two receivers in cab 


Two 7-inch screens on receivers give 


the same view as 10-inch screens be 


(Continued on page 379 
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Draftsmen want to use STANPAT in place of 
the old-fashioned time-consuming method of 
re-drawing and re-lettering specification and 
revision boxes, standard symbols, sub-assemblies, 
components, and cross sections. 

STANPAT reprints your standard drawing details 
on acetate sheets with adhesive on front or back. 
Guaranteed not to dry out, come off, or wrinkle. 
Reproductions come crisp and clear. Save drafting 
time and money; use STANPAT whenever drawing 
details re-appear on your tracings. 

Prove to yourself how STANPAT time, 
effort, money. Send us your drawing details 
now for quotation without obligation. 


STANPAT CO., Whitestone 57, N. Y., U.S.A. 


agp um um NE NN eS NE NM & = €" 
STANPAT CO., Whitestone 57, N. Y., U.S.A 
Phone: FLushing 9-1693 — 1611 P.7 
Please quote on enclosed samples 
Kindly send me STANPAT literature and samples 


NAME 
TITLE 
COMPANY 
ADDRESS 
- wm E NES NM NM NM eS EM NM OAM W 


saves 





MAYLINE 


MAY- 0 - MATIC 
A New Table 


WHERE 


Thread 
rolling 
machines 


Pressure 
testing in 
automotive 
production 


Hydraulic 
work feed 
apparatus 


Machine tool 
chucking 
& clamping 


Automatic 
door openers 


Solenoid 
controlled 
hydraulic 
system on 
machine you 


build 


BARKSDALE VALVES 


WHY 


Holding position 
(leakproof ) 


Oil gets contami- 
nated by scale in 
castings ( not criti- 
cal to dirt) reduced 
maintenance 


( Leakproof ) (0. 0$ 
versus spool valves 
which cause over- 
demand on 
hydraulic system 


Maintaining safe 


holding pressure 
( leakproof ) 
Quick action (high 
flow capacity ) 


! Better performance 


Lower manufac- 
turing COStS 


Reduce service 
problems 


$75.00 


List Price* for a 15" 
4-way incl. Solenoid 


*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


HOW 


Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 


Sealing surfaces in constant, 
intimate contact, dirt can't 
lock valving members - 
saves coil burn-out 


Positive shut off of internal 
port to port leakage and of 
course, no external leakage 


Saving auxiliary equipment 
such as pilot operated 
check valves 


| No spools or poppets ob 


I 
I 
I 
I 
' 
i 
i 
I 


structing full, round flow 


passages 

Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 

Low priced, less auxiliary 
equipment and labor cost 
Valves don’t stick, saving 
coil burn-out; stay leak- 
proof indefinitely, seals are 
wear compensating 


5125 Alcoa Avenue, Los Angeles 58, California 


Ask for bulletin 5S-H 


By Mayline 


Now, a table featuring instant height and top tilt 


adjustments, plus space saving accessory units. Base 


is heavy gauge steel. Solid Basswood metal-edge top. 


Also has sliding reference top. 


Table is produced in popular top sizes and in two 


base sizes. Write factory for complete information. 


Symbol of rma Superiority 


MAYLINE COMPANY 
605 No. Commerce St. 
Sheboygan, Wisconsin 


METAL PLAN FILE 


MAYLINE 


We design rolls to solve 
continuous Processing 


problems 


Our Shaf-Tite* Rolls in- 
corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 


We are the only manufac- 
turer who makes every type of 
roll ... rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 


3inch diameter and 3 feet long usual minimum. 


Send for: 
1. 48-page Catalog of 

Industrial Rolls 
2. 64-page Rubber Rolls Handbook 
3. Series of Technical Roll Reports 


Rubber 

covered 
squeeze 
rolls 


Wood rolls 
for wet 

or dry 
service 


Stainless 
steel 
rolls 


Teflon 
and other 
plastic 
rolls 


Tube rolls, 
any metal 


Chromium 
plated 
steam and 
cooling 
rolls 


RODNEY HUNT MACHINE CO. 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 
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Press Previews continued 
cause of magnifying systems. Com 
plete remote control of the camera 
is obtained from the crane cab. This 
contro] includes all electronic adjust 
ments, pan and tilt 
is windowless and has thick steel walls 
It is located behind a thick concrete 
parapet to 


[he crane cab 


protect operators from 
radiation emanating from the chemi 
cal separations zone 80 feet below th« 
crant 

According to G-I 


neers, color TV was chosen primarily 


broadcast engi 


because the remote manipulation 
problem involves color coded objects 
and also because it gives added depth 
perception and better object resolu 
tion. The TV system uses the rotat 
ing color wheel principle, it was ex 
plained, because of the resulting eco 
nomy, color rendition, definition, and 
low maintenance cost. Such a color 
ystem also has the advantage of 


implicity of equipment 


Ford Organizes Missile 
R & D Subsidiary 


Ernest R. Breech, chairman of the 
board, Ford Motor Company, recently 
imnounced the formation of a sub 
idiary company which will span a 
broad field of advanced scientific and 
technological operations ranging from 
guided missile systems to possible 
exploration of outer space. The sub 

called 
ind will have its head 


Nuc ke us of the 


new company will be a group of scien 


sidiary will be 
Systems, Inc 


quarters in ( ilifornia 


\cronutronic 


tists and engineers who formerh I 
ft Systems 
Research € orporation, a Los Angel 


hrm engaged in research and devel p 


organized undcr the nam 


ment in the design of weapon 


tem Another Fabric First in . 


Mr. Breech said he felt the new 
company can make an important 
contribution not onlv to the defensi 
of our country, but the development 
for peacetime uses of the miracles of 
science in the fields of electronic 
physics and nucleonic lord alread 
has several plants devoted to defen 
work and still will be free to take « 
other 


pendent of the subsidiary 


for Free Sample 
and descriptive 
A seven-member board of dir I Bulletin. 


includes Mr. Ford, Mr. Brec M 
Gerald J. Lynch, diuector of For 


(Continued on page 381) 


military commitment 
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NEW! 


LOW-COST MIRACLE FABRIC 
FELTER S 


Unique, all-purpose non-woven 


fabric you can put to profitable use 


Felters has combined a variety of fibers 
— wool, rayon, cotton, dynel, nylon and 
dacron — with a resin (thermoplastic) 
binder. Result: a felt-like fabric with a 
tremendous range of fiber combinations 
— using different diameters, iengths and 


gravities. 


The thermoplastic binder has iwo big ad 
vantages: (1) AllFab will hold any em 
bossed pattern, actually gives dimension 
to a design; and (2) it is possible to elec 
tronic ‘‘stitch’’ or heat seal, eliminating 
sewing. These features open a new realm 
of uses as low-cost filler and backing for 
plastics and upholstery, and for creating 
new packages and box designs 


Better yet, 
will be glad to furnish samples and tech 


you name it! Feiters 


nical advice to help you save money with 


this low-cost AllFab 


One of the NEW family of felts . . . 


MX-101 
AllFab 
Cut Felt Parts 


MiraFelt 
Dynel-Mat 
Unisorb 


se 


Manufacturers of Felt and Felt Products 


The Feiters Co. 
228 South St., Boston 11, Mass 


Name 
Company 
Address 


ity 





another à 
MOLCOTE metalliz or ceramic coating 


use with 


all types 
of hard 
solders! 


Here’s a firmly bonded metal-to-ceramic coated sur- 
face to which a metal or metallized ceramic may be 
hard soldered up to 2200° F! Its versatility permits 
use in a wide latitude of high temperature assembly 
manipulation, and its extreme refractory qualities 
defy the attack of solders of the 

copper-silver, silver, and pure copper 

types. No expensive preliminary 

processing is required. MOLCOTE’s 

solder bonds are exceptionally strong 

to the point of fracture! Like to know 

more? Bulletin 1155 contains all the 

facts. Write for a copy! 


Irenchtown 22:52:55 
87 Muirhead Avenue e Trenton 9, New Jersey 


CALIFORNIA REPRESENTATIVE: Edwin E. Starr, 4101 Rhodes 
Ave., North Hollywood, Cal. STanley 7-5879 


E WINZELER 
M m7 Gea p 


BRE A 


GET THIS FREE 
STAMPED GEAR GUIDE! 


SEND TODAY for useful 

wt Mason 4-page folder al valu- 
queso ooned able guide to all that is 

: best in the mass pro- 

duction and use of low- 

cost Stamped Gears, 

Tools and Assemblies. 

Many various types are 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS : À o 2 described. Alsocontains 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS E d technical data, tables, 
" "n ideas, suggestions. Use 


company stationery, 


MANUFACTURING COMPANY WINZELER MANUFACTURING & TOOL CO. 


WRITE FOR DIVISION OF THE TORRINGTON COMPANY 1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 
OUR CATALOG 48 Norwood St., Torrington, Conn. 
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A A LT ERN 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 


DISTINCTIVE ADVANTAGES 
COLIT 


Requires No Attention, 
Visual Inspection 
While Operating 


NO MAINTENANCE 


No Wearing Parts 
Freedom from Shut-downs 


NO LUBRICATION 


No Loose Parts 


NO BACKLASH All Parts Solidly Bolted 


Free End Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 


Drives Like a Solid Coupling 
B Elastic Constant Does Not Change 
= Original Balance is Maintained 


Thomas Couplings are 
mode for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
assembled or disassem- 
bled without disturbing 
the connected machines, 
except in rare instances. 


Write for new Engineering Catalog No. 51A 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 
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Press Previews continued 
Motor 
products and governmental relations 
Dr. Ernst H. Krause and Dr. Mont 
gomerv H. Johnson of the SRC g 
ind Andrew Kucher, director of the 

Scientific Laboratori \ chan 


Company's othce of defens« 


'"TOUuDp 


1 t] 1 
man and a seventh membdet 


nnounced late: 

Mr. Lynch, who 
ent position with | 

of the 

take 


president subsidia 


expect to 


build new plant 
modern, highh 
Ford M tor 


strategicall 


Country 


Canadian Titanium 
Pigment Plant Started 


Construction of Canada’s first ti- 
tanium pigment plant, at Varenne 
north 
of Montreal, was begun rec 


Quebec, ibout fifteen miles 


cast enth 
bv Canadian Titanium Pigments Lim 
ited, a subsidiary of National 


Compan Ihe plant, O 


Lead 
ited on a 
industrial area 
Rive 
main highwa\ 
will bi 


million. ‘The 


acre tract in an 
bounded by the St 


on th 


Lawrence 
north and bi 
ind railroad on the south, 
built at a cost of S15 

output of titanium pigment will 
to ¢ 
\pproximatel 


entir 
inadian industri 


KCI wil! b 


5S) wor 
employed at the peak of construction 
h will be reached in the fall of 
vear. Production is expected t 
next 


begin vear, and the plant w 


g permanent emplovment to abou 
300 people 
Since 


introduced into Canada bi 


titanium pigment 


litanium Pigments Limited 
them has incr 
litanium pi 


used bv the paint 


the demand for 
stc idily 


ments arc 


C ich veal 
paper 
industrie 


rubber, plastics and other 


to add whitness, brightne 
to their products 

The Varennes site was 
by C 
ited 


clectec 
inadian ‘Titanium Pigments Lim 
because of its proximity to t 


(Continued on page 383) 


H e K 


SURFACED 
PERFORATIONS 


are used in many products 


Small Indented 
Round Holes 


hA A pandanm a anan aata) 
Coarse Surfacing Fine Surfacing 


Illustrated are only a few of the many 
surfaced perforations for which we 
have dies. We have thousands of dif- 
ferent die patterns to perforate prac- 
tically any metal in sheets, rolls 
and coils. 

If your product requires surfaced 
perforated materials, contact either 
H & K office or one of our agents. We 
will be glad to work with you on your 
perforating requirements. 


FIND NEAREST 


Hak AGENT 


Fill in and mail coupon 
to office and warehouse 
nearest you. 


listed Under 
“Perforated Metals” 


E s aaa 
Harrington & Ming 


PERFORATING 

| Chicago Office and Warehouse New York Office 1 Warehou 
5617 Fillmore Street 1 bert ' 
Chicago 44, IIl New Y 

Please send me— 

[] GENERAL CATALOG NO. 62 

[] STOCK LIST of Perforated Stee! Sheets 

go SAMPLES of Perforated Plastics and Paper 


[C] PRICE INFORMATION (NOTE: Send specifica- l 
tions of perforated materials wanted. If neces- | 


sary send drawings or sketches.) 


NAME . 
TITLE 
COMPANY 


STREET...  . 


city ZONE STATE | 





UNGROUND 
BALL BEARINGS 


For All Industries 


LL 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian Manufacturing Corp. Fischer Bearings (Canada), Ltd Kilian Steel Ball Corporation 


(Canada), ltd 240 Fleet St. East, Toronto 2B, Ont 100 Wellington St., Hartford, Conn. 
COMPANIES 240 Fleet St. East, Toronto 2B, Ont n — 


A TECHNICAL NEWSLETTER ON 
LUBRICATION WITH MOLYKOTE .. . 


ifa daa qt 
TION IF YOU 
HAVEN'T 
RECEIVED 
; YOUR 
MOLYKOTE LUBRICATION COPY 
em SEND 


PRESS FITTING WITH 


... for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for 1n modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 
stem guide fused to body by new 

“Conoweld” process, eliminating 

faults of conventional two-piece 

valves. Stem 416 stainless steel. Stem 

threads fine pitch for strength and 

micrometer regulation. Body electro- 

° zinc plated. Sizes 4" to 1", globe and 


angle patterns. 


THE ALPHA MOLYKOTE CORP. | ALL Ask for new Needle Valve Catalog 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 


TRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp. Dpt. 39, Skokie, I! 
71 Arnulfstrasse, Munich 19, Germany MARSH IRS : ae : : — p 


Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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Press Previews continued 


tanium ore, to railroad and highwa 
facilities, and to ample power and 
water supplies. Ore will be suppli 
in the form of slag from the electr 
furnaces of Quebec Iron and Titanium 
in Sorel, Quebe 


natelv 40 miles 


| 
Compan ipproxi 
downriver from the 


[he plant construction w 

lation of highly spe 

| processing equi] ment to 
through 


from a black liqui luti 


titanium from its 


white precipitated pulp, or hy 
ind then to a drv, extrem 
powder The buildings 


ipproximateh OU OOO) 


nel 
uu itl 


will reach up to eight 
the ground : 
breaking ground fo 
u Ji ph X. Martino 
of National Lead Compan 
l'itanium. Pig 
[he expenditu 
$15 million for 
tablishment of 
ind the continuou 
W materials ind 
ons will idd onsi lei 
onomic and industrial 
of Canada and the Pi 
of Quebec. Our decision to 
ipit commitment requir 
it the faith and 


mpan" in the 


High Speed Corrugator 
Featured in New 
Container Plant 


The Wabash Fibre Box Company 
recently opened its new Chicago fac 
tory. One hundred thousand (100 
UUU quar feet of th« plant will b: 


us t 


manufactur rrugated 


edtctl 

tainers and will increase total corru 
gated box production bv 480,000,0( 
square feet a year. At full 


the plant will employ more than 15( 


ipacit 
workers using the latest in corrugated 
equipment. Wa 
bash Fibre Box Companv was founded 
in 1924 at Terre Haute, Indiana, bx 
Ward S. Hubbard with 30 emplovees, 
four machines and 20,000 square t 
of space. In 1945, Wabash was affil 
iated with The Weston Paper and 
Manufacturing Co., Dayton, Ohio, 


box manufacturing 


(Continued on page 385) 
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STRONGER 
CLEANER 
LIFETIME 
THREADS 


in lighter, softer, thinner materials 


with MELLON | 


Screw Thread 
Inserts 


Heli-Coil Inserts, coils of stainless steel or 
phosphor bronze wire, produce superior 
internal threads that solve many design 
problems. Thousands of manufacturers are 
using them to greatly increase thread 
strength in light metals, wood, plastics. In 
ferrous metals they are widely used to stop 
corrosion, seizing, and galling. They in- 
crease thread life. In thousands of applica- 
tions Heli-Coil Inserts n le designers 
to use thinner material horter thread 
engagements, lighter materials—to save 
space, time and money 

Send in the coupon today. You'll get sam- 
ples and complete information. 
Heli-Coil Inserts conform to official Military 

Standards MS122116-122275(ASG), 

MS124651-124850(ASG) & MS33537(ASG) 


Reg. U.S. Pat. Off 


"Taran elenlonianllenlarlonlentntelontatentan 


WA HELI-COIL CORPORATION 
DY 16. Shelter Rock Lane, Danbury, Conn. 


COMPANY 


] Send samples and Design Manual 652A 
] Send samples and Military Standards Manual 689A 


Please have a Heli-Coil Thread Engineer call 





ADDRESS. — 


t NAME - 


CITY... = ZONE 


STATE (Gp 2032 1 


B ou anensitutbenndsiesm dM Eccd Mac iE 
IN CANADA: W. R. WATKINS CO. LTD., 41 Kipling Ave. S., Toronto 18, Ont. 





WHEN YOU NEED 
Faced with a Switches 
and Keys... 


fastening 


. « . you'll be glad to know 
that expanded production at 


STROMBERG-CARLSON 


now makes available to you the 
top-rated products formerly dis- 


tributed only to the Independent 
telephone industry. 


QUARTER-TURN This announcement promises the 
FASTENERS two most important things in your 


supply problem—quality in the 


They're absolutely vibration-proof products and no priority in orders 
and cost you less -— all ways! for these hard-to-get items 


The 62-year reputation of 


If vibration is creating fastening problems ONLY A Stromberg-Carlson is your guar- 
on your equipment you need Camloc 1⁄4 -turn anty of excellence. And our boom- 
ene ^am QUARTER- TURN 

fasteners . because the unique design of 

these fasteners makes them absolutely vibra- WITH SCREWDRIVER ( 
tion proof! Camloc !'4-turn fasteners not OR 

only hold fast but open fast . . . close fast. WING-HEAD 

And you save with Camloc, too, because 
they are so easy to install, saving precious 
time and labor, and fewer fasteners are re- QUICK, 
quired for any given job. POSITIVE 


ing expansion program lets us of- 
fer production to industries we 
could not supply in years past. 


ASSURES START with a look at un 

our new catalog—sent gr a 2 
on request Or, if you O ngg 
have an immediate 

If you have a fastener problem, consult LOCKING and specific problem, 

Camloc in the early design phases of your ACTION write to the address 

product to assure an efficient structure- below and we'll sug- 

fastener combination. ; P gest a solution 


Complete catalog information 
on the full line of Camloc 


C fasteners is yours for the asking. 


FASTENER CORPORATION STROMBERG-CARLSON 


62 Spring Valley Road, Paramus, N. J. A DIVISION OF GENERAL DYNAMICS CORPORATION 


TELEPHONE INDUSTRIAL SALES 
WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 119 CARLSON ROAD, ROCHESTER 3, N. Y. 
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Press Previews continued 
with paper mills at ‘Terre Haute, In 
diana, and St. Marvs, Ohio 

New equipment in the plant in 
cludes an width Langston 
Corruzator hunderd twenty 
320) feet long, the machine produces 
corrugated board at the rate of ap 


proximatelv 125,000 square feet per 
hour lhe 


85-inch 
l'hrec 


machine has a two-waw 


loud speaker svstem for inter cómmu- 
nication by the operating crew. The 
electric drive units are located in a 
separate room adjacent to the corru 
gator 

The plant has the latest type of 
corrugated box manufacturing equip 
ment, including four two-color printer 
slotter one rotary slotter, on¢ 


centri 


lotter, 
folder 
taper capable of handling up to 5,000 
unit per hour, two 


slotter, one partition 


one slitter, one automatic 


hand tapers, 
several stitchers and the usual com 
plement of smaller machines 

Before 
processed beyond the corrugator, ex 
cess moisture must be removed. Rec 
ilso, the 
humidity control of the plant atmos 
phere 


corrugated board can be 


ognizing importance of 
Wabash has developed a means 
of utilizing moisture removed from 
the board to control operating area 
humidity as needed. A modern box 
testing laboratory is maintained by 
the company to assure top perform 
ince of its boxes. The machine shop 
is equipped to handle all ordinary 
running repairs and maintenance 

In addition to the 100,000 square 
feet of plant utilized for manufactur 
ing, 30,000 square feet will be used 
for office space, designing department, 
lunch room, machine shop and locker 
A month's supply of roll stock 


can be handled in the storage area 


rooms 


New Factory Operates 
Within Electronic Shield 


l'he major problem in electronic weld- 
ing of plastics is signal interference 
through the air and over power lines 
that upsets all types of communica 


tion equipment including radio and 
IV sets. The 


build a copper screen or shield around 


usual practice is to 


welding machines. Taking materials 


in and out of such cages entails heavy 
production costs 


R. L. Kuss & Co., Inc. of Findlav, 


(Continued on page 387) 
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FILTER 


FORUM 


Question: 


What facts should a product designer 


determine before choosing a filter? 


Success of any pre-planned filter installation is 
dependen! on calculations which are funda 


mental to the special field of filter design. As a 


rule, the data is simple to determine. Where 


unusual conditions exist, Purolator will design 


special filters to handle them 


Answer: 


These five facts: 1. 


Degree of filtration, 2. Flow rate, 3. Contamination to be 


removed, 4. Viscosity of fluid, 5. Provision for cleaning or replacement 


1. Degree of filtration of a filter 
medium means the size of the small- 
est particles filtered out with 98% 
efficiency—expressed in microns for 
sizes less than .001 inch 

2. Flow rate is the flow that a clean 
filter unit will handle calculated in 
terms of the fluid’s viscosity and the 
allowabie pressure drop through the 
filter. 

3. Contaminants are any elements 
from water to dust that shouldn’t be 
there—the materials themselves, their 
quantity, their size. 


4. As a rule, the pressure 


through a filter for a given flow rate 


drop 


is proportional] to its viscosity 

5. Provision for cleaning or replace- 
ment depends on the predicted effects 
of a temporary lack of filtratior 
while the cleaning or replacement is 
accomplished. Can the equipment op- 
erate temporarily without filtration, 
for example, can it be shut down 
periodically 

needed; one for 


service. 


MAIL COUPON FOR DESIGN INFORMATION 


PUROLATOR 


V 
x 


) 


FIRST in the 5 field of filtering 


Dept. D11-729, Purolator Products, Inc., 970 New Brunswick Ave., Rahway, N. J. 


Please send me the following filter information 


Purolator's new 


Filtration Manual for Designers 


l'm enclosing 25« to cover postage and handling 


Enclosed is a description of our filter problem. How should we solve it? 


NAME 


COMPANY 


CITY 


TITLE 


ADDRESS 





PALNUT PALNUT 
LOCK NUTS PLUS SOCKET WRENCHES 


RESULT: Vibration-proof assemblies, with 
big savings in assembly time and cost 


* 
SMOOTH TRANSITION In Specially -designed PALNUT magnetized socket 
wrenches and shanks for all standard power and 


manual tools, permit picking up, starting and 


tightening in one high speed operation. No fum- 
REPULSION INDUCTION bling with hand starting. Fast, uniform tightening. 
- 
WRITE FOR CATALOG and folder 
showing PALNUT assembly methods 
MOTORS THE PALNUT CO. LIN 


Subsidiary of United-Carr Fastener Corporation 
65 Glen Road, Mountainside, N. J. 
In Canada: P.L Robertson Co., Ltd., Milton, Ont LOCK NUTS 
Speed-torque characteristics remain smooth 

from stand still to full speed on this Peerless Type 

BH Repulsion-Induction motor. Designed with- 

out a centrifugal switching or short-circuiting 

mechanism, it affords even transition from repul- PLANMASTER 

sion to induction characteristics. When operating SECTIONAL 

on low voltage, Type BH runs at proportionately STEEL FILING 

lower speed with satisfactory results. Its the ; p CABINETS 

ideal single phase motor for air compressors, floor esl veld 

sanders, hoists, and many general purpose appli- E 

cations where low voltage conditions prevail. art, etc 

Oversize commutator provides excellent commu- 

tation and long brush life. Over 15 years' success- 

ful field service from BH motors is your guaran- 

tee of top performance. Models from 1-5 HP are 

rated at 1750 RPM; 3/4-3 rated at 1150 RPM. 


Teamwork of Peerless and OEM engineers LIFETIME STEEL 
has solved hundreds of special motor problems. ; 
Custom mountings, windings and minor modifi- d tti e t 
cations are developed to suit any application. ra ing equipmen 
Submit your motor requirements to Peerless. We'll | 
help you select the one motor that operates your 
product best. 


Expertly designed steel equipment of finest 


quality is a lifetime investment in drafting 
Write for Bulletin SDA-150 for details on 


REPULSION-INDUCTION MOTORS 


room efficiency. The Stacor line of modern, 
functional drafting tables, trac- 
ing tables, and blue print filing 
cabinets have proven acceptance 
ELECTRIC MOTOR DIVISION among engineers, droftsmen and 


THE Pherless. Electric COMPANY architects everywhere! 


WRITE FOR YOUR COPY OF THE 
STACOR CATALOG TODAY! 


STACOR EQUIPMENT CO. 
788 East New York Avenue, Brooklyn 3, N. Y 
LSE BES Gal Sen PAR AUI) AS ASAT NORTHERN SA EAN 


FANS * BLOWERS * ELECTRIC MOTORS * ELECTRONIC EQUIPMENT 
1509 W. MARKET ST. * WARREN, OHIO 
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Press Previews continued 
Ohio has constructed a building 50 x 
210 feet entirely of Armco steel. ‘The 
exterior metal panels are soldered at 
the base to a copper mesh band which 
extends entirely around the building 
to a depth of four feet. All supporting 
columns are grounded and electric 
conduits, windows, doors, ctc. ar 
shielded. ‘T'wo-inch fiberglas batt in 
sulation and transite interior walls 
make the building casv to heat and 
cool in summer 


R. L. Kuss & Co., Inc 


in the engineering and development 


specialize 


of fabricated plastic items to order 
l'he company’s facilities currently are 
producing many products not heret« 
fore feasible because of high cost 
production or because no facilities ex 
isted for such production. Examples 
ire electronic welding of an organisol 
coated fabric back, an unsupported 
vinvl bag front and a rigid vinyl fille 
neck into a single unit, and the de 
velopment of means for sealing woven 
Saran to solid Saran parts 

[he company has also developed 
two special non-toxic plastic film 
which provide high tensile strength 
with other special characteristics 
One film will contain all fats and 
oils without leakage. ‘The other film 
is made for all non-fat materials in 
cluding chemicals. Both films ar 
now used as liners for drums and con 
tainers. ‘Tensile strength is sufficient 
to survive drop tests which crush the 
fiberboard containers but do not rup 


ture the liner 


Lear Establishes 
European Subsidiaries 


Lear, Inc., has established two operat- 
ing companies abroad in support of it 
expanded European operation, it wa 
announced recently by Richard M 
Mock, president. A Swiss subsidiary, 
Lear, S.A., has been established at 
Geneva, where offices, laboratories and 
shops have been set up at Cointrin 
Aeroport. A German subsidiary, Lear 
Electronic, GmbH, has been set up 
it Reim near Munich. The company 
is a leading producer of advanced cle 
tromechanical and electronic in 

ment products comprising flight con 
trol, navigation and communication 
ystems for airplanes and missile 

Lear's founder and board chairman 


(Continued on page 389) 
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Our facilities are open... 


HATEVER your metallurgical prob- 

lem, Cannon-Muskegon is equipped 
and staffed to solve it. Our metallurgists 
can make the right vacuum-melted 
alloy to fit your need. We can develop and 
test it in the ultimate in modern research 
and testing laboratories . . . then produce 
it to specifications in our modern plant. 
What's more, Cannon-Muskegon recom- 
mends proper handling methods for best 
results in your application. 

In addition, Cannon-Muskegon offers a 
wide range of ferrous-, nickel- and cobalt- 
base alloys for your specific needs. These 
super-clean alloys are poured at pressures 
from 1 to 10 microns — available in sample 
or production quantities...in cast bil- 
lets or ingots. Vacuum-melted alloys offer 
cleaner, smoother surfaces . . . greater ten- 
sile strength, ductility and wear life... 
higher electrical and magnetic properties. 
For complete vacuum-melting service, see 
Cannon-Muskegon. 


Now available are: 


€ Materials for remelt — 


under conventional air melting, inert gas, 
vacuum. 


€ Casting development — 


includes research and experimental facilities 
for investment, shell mold, dry sand, and 
permanent mold castings. 


@ Ingots or cast billets — 


for rolling, forging or extruding in individual 
weights up to 250 pounds. 


L3 503 


UrrnA Mrt 


VACUUM -MELTED ALLOYS Y 


FOR INDUSTRY 


For full particulars 
write for our New Bul- 
letin on Vacuum-Melting 
and Air-Melting facili- 
ties and products. 


EM ——T1 |. —— ; 


to your 
inquiries 
about 
Cannon- 
Muskegon 


VACUUM- 
MELTED 


UltraMet alloys 
and service 


MODERN RESEARCH facilities and 
experts are at your service. Constant re- 
search with known alloys develops our 
abilities... to your advantage. We are 
now testing alloys containing boron, 
aluminum and titanium . with interest- 
ing results. Send us your problems, 


CANNON-MUSKEGON 
CORPORATION 


2877. Lincoln Street 


METALLURGICAL SPECIALISTS 


Muskegon, Michigan 





SPECIALTY 
MANUFACTURER 
SAVINGS 
SMALL PARTS 


FASTENERS 


Multiply these case histories a thou 
sandfold and you'll get some idea of 
the variety of tough problems we 
crack, and the savings we effect for 
our customers in the course of a 
year. 


Our cold-heading process—supple- 
mented by secondary operations— 
imposes amazingly few limitations 
on the parts and fasteners we can 
make. Don’t forget that we are 
not limited to “stock” sizes. These 
illustrations show that Hassall—a 
specialty supplier — can show 
you substantial savings, better 
deliveries and technical assis- 
tance on your small parts and 
fasteners. 


Proof? Send us your specifica- 
tions or write for catalog. 


John Hassall, Inc., P. O. Box 
2233Westbury, Long Island, 
New York. 


,JPECAL NAILS RIVETS SCREWT 


SINCE 1850 


Ls 
[IRAM IB 


— —aemim RWETS SCRE 
a 

PL 

Q 


CASE 


History 106 


REQUIRED: 


Replacement for stud with 
insufficient head to act as 


stop for automatice ham- 
mering. 


HASSALL SOLUTION: 


Substitution of Hassall 
cold-headed collar stud 
with annular threads for 
greater holding power 
Substantial cost savings l 


cay 645 


REQUIRED: 


method 1 of 


unches out © 
terials such os 


SOLUTION: 
HASSALL heading 


il cold- i 
m engineering 
e the dificul- 
by these 


drill rod. 


The H 
process P 
skill overcam 
presente 


ies 
ti co 


alloys 9' 
savings- 


NAILS, RIVETS, SCREWS 
AND OTHER COLD-HEADED 
FASTENERS AND SPECIALTIES 


A REAL 
SPACE SAVER! 


the new, ksa, Sud se 


ADVANCE TO 


MINIATURE RELAY 


Only .94 cu. inches in size—yet it 
carries 3-amp. loads in the 4PDT 
combination. It’s available up to 
6PDT, and with class "H" 
insulation. 


It's extra efficient, too, having 

only one air gap in the magnetic 
assembly. By spring-holding the 
armature rigidly in place, and 
using cross-bar contacts, all align- 
ment problems are eliminated. 
Insulation is inorganic, hence there 
is no gassing or bubbling. 


The ADVANCE TQ telephone type 
operates on 90 milliwatts or 

less. Withstands 10G vibration 

(10 to 55 CPS). Ambient temp- 
erature range: —55°C to +125°C. 
Life expectancy: 1,000,000 cycles 
with cross-bar contacts. Open and 
hermetically sealed types. Write 
for details. 


C] ELECTRONICS DIVISION 
/ ELGIN NATIONAL WATCH COMPANY 


FOR RELAYS 
2435 N. Naomi Street, Burbank, California 
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Quenches 
Fuel-Thirsty Planes 
for 


FLIGHT REFUELING, INC. 


Fibermold casts of high-impact plastic, 
the funnel-shaped Drogue that is of 
focal importance in mid-air refueling 

for Flight Refueling, Inc The 
Drogue, at the end of a length of hose 
trailing from the tanker, stabilizes the 
flight of the hose, and its 30-inch diam- 
eter provides a sizable target for the 
Probe on the fuel-thirsty 
plane Fibermold is proud to make 
this contribution to the extension of 
flight range and payload 


receiving 


Fibermold puts its diversified experience 
to work producing high-quality, low- 
pressure laminates in volume for the 
aviation industr Our sales engineers 
are prepared fo assist you in designing, 
developing and producing aircraft struc- 
tures fabricated of high-grade plastics 


. 10 meet your specific requirements. 


Send for brochure, 
“Behind the Scenes” 
complete diges! of 
Hampden Brass's expe- 
rience, equipment and 
facilities. 


Fibermold 
DIVISION 
Manufacturers of 
High-Grade Reinforced Plastics 


HAMPDEN BRASS 
AND ALUMINUM CO. 
Established 1903 
262 Liberty St.-Springfield, Mass. 


Producers of Non-Ferrous Sand, 
Permanent Mold & Die Castings 


July, 1956 


Press Previews continued 


William P. Lear, moved his residence 
to Geneva last September to expe 
dite the company’s European expan 
sion program. Mr. Lear is evaluating 
technical resources abroad for aug 
menting his company’s increased en 
gineering effort. He is also studving 
product designs and manufacturing 
techniques applicable to Lear's U. S 
plants, as well as concluding arrange 
ments for implementing import-export 
and licensing programs 

A substantial number of USAI 
and NATO planes based abroad are 
Lear-equipped. Three new French jets 
carry Lear instruments and equipment 
the Caravelle transport; the Moraine 
Saulnier 760 executive plane; and 
the Mystere IV B manufactured by 
Marcel Dassault. Contracts for other 
applications of Lear cquipment to for 


eign aircraft are now pending 


Bureau of Standards 
Chief Metallurgist Retires 


Dr. John G. Thompson, Chief of the 
Metallurgy Division of the National 
Bureau of Standards, has retired after 
more than 35 vears of government 
SCTVICE 

Wisconsin, in 
I hompson attended Corncll 
Bachelor of 
Chemistry degree in 1915 and hi 
Doctor of Philosophy in 1921. Hi 
issociation with the National Bur 

of Standards began m 1921 when h 
became a member of the Chemist 
From 1924 to 1929 h 
was emploved as a chemist and metal 
lurgist at the Fixed Nitrogen Labora 
torv of the Agricul 


ture on problems in connection with 


Born in Eau Claire 
1894, Dr 


University, receiving his 


Division 


Department of 


immonia. He re 
turned to the National Bureau of 
Standards in 1929 as a Research Asso 
ciate for the Cerro de Pasco Copper 
Corporation, New York, and the fol 
lowing year was appointed Chief of 
the Chemical Metallurgy Section. H 
was appointed Assistant Chief of the 
Metallurgy Division in 1942 and 
Chief in 1946 

Dr. Thompson has made outstand 


the svnthesis ot 


ing contributions in fields of research 
pertaining to the preparation of puri 
metals, the evaluation of their proper 
ties, gases in metals, special refrac 
tories, corrosion, and powder metal 


(Continued on page 391) 


PERFECT SPHERICAL TOOTH 
FORMATION PERMITS 
GREATER ............ Lees 


ANGULAR OR................ 


E hi 
Rr» i "7 


LINEAR MISALIGNMENT 


The Philadelphia SPHEREFLEX COUP- 
LING features a Spherical cut tooth 
which allows a ball and socket action 
between mating teeth up to 14° angular 
misalignment—and due to this angular 
capacity, a much greater amount of 
parallel misalignment is possible, which 
varies directly as the pitch diameter of 
the gears. All this is accomplished by 
gearing having a minimum back-lash. 

By using Sphereflex Couplings, you 
can eliminate excessive bearing loads 
and cyclical bending stresses, which are 
caused by misalignment between shafts. 


Send for Catalog C-560, and be convinced. 


phillie gear 
PHILADELPHIA GEAR WORKS. (NC 


ERE AVE OG STREET PHN 2OEL Pre 34 PENNA 


te “we ee .. 
INDUSTRIAL GEAWS è SPEKO PCOUCERS 
LimMITOROUE VALVE CONTROLS 

FLUIO 46/TATORS: FL ERIE COUPLINGS 


erie Geer & Mach 





*TRADE MARK 


“MORLIFE clutch 
has gone 851 
hours without 
slipping or 
adjustment." 


wwe 


“MORLIFE clutch 
going strong 
after 1695 hours, 
working in 
sand." 


**MORLIFE 
clutches last 950 
hours longer, 
without adjust- 
ment.” 


dea. 


"MORLIFE clutch 
needs adjust- 
mentoncea 
month, instead 
of daily.” 


oo 


"MORLIFE re- 
quires lighter 
handie pull and 
one tenth the 
adjustments.” 


Meu MORLIFE* CLUTCHES 
and CLUTCH PLATES Give= 


MORE Clutch Life (400% MORE) 
MORE Torque Capacity (100% MORE) 
MORE Heat Resistance (50% MORE) 


These new ROCKFORD Clutches and 
Clutch Plates have been developed by 
ROCKFORD Clutch Engineers to take full 
advantage of recently discovered facing 
material. Actual field tests on heavy 
duty equipment have resulted in adop- 
tion of MORLIFE clutches by builders of 
tractors, earth movers, graders, shovels, 
cranes, trucks, oil field equipment and 
power units. For information how these 
new Rockford MORLIFE Clutches will 
improve the operation and increase on- 
the-job hours of heavy duty machines, 
write Department E. 


ROCKFORD 
Clutch Division 
BORG-WARNER 


209 Catherine St., Rockford, Ill. 


Export Sales Borg-Warner International 
79 E. Adams, Chicago 3, Illinois 


“MORLIFE pulls 
harder and lasts 
six to ten times 
longer.” 


“Won't buya 
vnit that isn't 
equipped with 
Durable MOR- 
UFE clutch." 


B. W. ENGINEERING 
MAKES IT WORK 


ENGINEERING 


PRODUCTION 


B. W. PRODUCTION 
MAKES IT AVAILABLE 


CILIUITICIHIEIS, 


390 


ARENS... Dependable, Low Cost 


Write for 
Catalog 


40 page Push-Pull 
Control Catalog 
Write for it 


Remote Controls 


The Heil Co., leading manufacturer of truck 
bodies, relies on Arens 6-D Heavy Duty 
Remote Push-Pull Controls to actuate hoist 
mechanisms. For your remote control ap- 
plication, consider an Arens Control in your 
design planning. Arens low cost standard 
controls can give you the benefit of quantity 
production. We also engineer "specials." 


ARES controls, inc. 


2013 Greenleaf Street * Evanston, Illinois 


VULCAN 


RE 


ELECTRIC HEATING UNITS 


VULCAN ELECTRIC CO 
DANVERS D MASS 
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Press Previews continued 


lurgy, and is the author of more than 
35 technical publications 

He was successful in extending the 
slip-casting process to the preparation 
of thin-wall crucibles of alumina, beryl 
lia and other special refractories that 
lacked the property of plasticity 
Slip-cast beryllia crucibles were used 
in preparing the “super-pure’’ ingots 
of iron Ihe results of his work 
served as the basis for the produc 
tion of slip-cast crucibles of special 
refractories by other laboratories for 
use in the preparation of exceptionally 
pure metals 

Dr. Thompson was the leader of 
in international cooperative study that 
established the accuracy of the vac 
uum-fusion method for determining 
oxygen in the plain carbon steels, 
either as aluminum-killed, silicon 
killed, or rimmed. The vacuum-fu 
sion method is now extensively used, 
not only as a tool for research but 
commercially, as the “standard” for 
determining the oxygen content of 
steels and other metals 

During the period of World War 
If, he conducted researches on beryl 
lium-aluminum alloys under the aus 
pices of the War Metallurgy Com 
mittee; this work received an award 
from the Office of Scientific Research 
ind Development. His study of the 
metallurgy of beryllium and uranium 
for the Manhattan Project was also 
recognized by an award from the War 
Department 

Since World War II he has been 
honored by service as a Presidential 
Appointment Member of Annual 
Assay Commission for 1950. Member 
of the Materials Advisory Board of 
the National Research Council; Mem 
ber of Advisory Committee on Revi 
sion of New York State Industrial 
Code No. 21; Chairman, Washington 
Chapter, American Society for Metals; 
and Conferee, First World Metallur 
gical Congress, 1951. In addition, Dr. 
l'hompson has served on many tech 
nical committees of various engi 


neering societies 


Automatic Switch Company 
Plans New Plant in N. J. 

Excavation has been started for the 
erection of a large, new plant at Flor 


ham Park, N. J., for the Automatic 


(Continued on page 393) 
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"what 


vou should 


- 


know 
about 
bacon fat 
and 


Albanene: 


Here's the buying information you should have 
to get the besf value when you buy tracing paper. 


1. The usual way of “transparentizing” tracing papers is with wax 
mineral oils - much the wav bacon fat makes a paper towel trans] 
Eventually, these oily fluids “leak” out —leaving the paper opaq! 


useless for | ductions. 


Result: \2 ile drawings on ordinarv tracing papers eventualh 
paj 


yellow or brittle—lose their reproduction qualities. And, these day 


ments often cost twice as mut h as the originals 


2.The K & E way-—Albanene tracing paper is made transparent w 


inert synthetic resin which is chemically stable can't leak 


Resu!t: \lbanene Stays transparent Stays strong protects 
| 
nickel you invest in time and tal nt working on 1t 


Important: During manufacture, constant testing 


as well as pencil taking and erasing qualities. The very qualities tl 


made Albanene—America’s best selling tracing papet 
Try Albanene Today . it’s available in 3 weights and in rolls, 
or pads, Try it now... it’s the best value you can buy! 
89 YEARS OF LEADERSHIP 


In equipment and materials for drafting, surv 
reproduction and optical tooling . . . in slide i 
and measuring tapes. 


SKEUFFEL & ESSER CO. 


NEW YORK - HOBOKEN, N. J. - Detroit - Chicago - St. Louis - Dallas - San Francisco - Los Angeles 
Seattle - Montreal 





talk about 
underst anding 


BRANCH SALES OFFICES 


New York, M! 
Rochester 
Beverly, Mass. 
Chicago 

Detroit 
Philodelphia 
Dallas 

$on Gobriel, Cal. 
St. Lovis 
Atlente 


Toronto, Con. 


Vernon . . Mo 4-4866 


Hillside 0626 
Teiechone: 65 
Merrimac 7-1830 
Jordan 6-0743 
Hilltop 6-6472 
Lakeview 6-5223 
Atlantic 7-9633 
Parkview 5-9577 
Exchange 5516 
Oliver 7986 


in plastics too... 


its important you check with 
people who know and understand 
your situation .. . a a 
glance. At Kurz-Kasch, your big 
plastic problems 
little ones. With an understanding 
eye, our propagating protagonists 
will tell you quickly whether 
your part can best be moulded in one of 
the standard thermo-setting plastics 
or if the newer Teflon or glass-filled 
polyesters would serve you better. 
We have the “know-how”, the 
equipment and the personnel fo 
give birth to your job. Compression, 
transfer and plunger molding 
operations 
and speaking of procreation... 
here, you're never treated like a 
stepchild ... more like a first born male. 
Why not look us up... right now! 


all be come 


. are our babies. 


SPECIALISTS IN THERMO-SETTING PLASTICS FOR 40 YEARS. 


-kasch 


1415 S. BROADWAY, DAYTON 1, OHIO 


yoy 


Variable 
SPEED 
PULLEYS 


TRANSMISSIONS 
Save You Money 


HERE'S WHY: 


@ ECONOMICAL IN COST compared to 
other variable speed transmission 
equipment. Simple in design but 
rugged in construction to give you 
long depe ndable service 


EASILY INSTALLED on new or old 
equipment. Just as easy to operate 
Finger-tip adjustment gives the 
right speed instantly 


MAINTENANCE IS NEGLIGIBLE. No 
complicated mechanisms to get out 
of order. All parts can be readily 
inspected. Belts can be quickly ad- 
justed or replaced 


Lovejoy Variable Speed Pulleys 


are available in a 
complete range of 
sizes from frac- 
tional to 15 hp 
ratios to 3 to 1I. 


Shown is a typical 
Lovejoy counter- 
shaft unit control- 
ling speed of auto- 
matic spring coiler. 


Lovejoy Select-O-Speed Transmissions 
can be supplied 
with hand wheel 
or lever control, 
Fractional to5 hp., 
ratios to 10 to 1. 
This Lovejoy 
Select-O-Speed is 
used to control the 
speed of a printing 
press. 
For your variable speed application, 
there is a type and size Lovejoy unit 
that will give you initial economy, 


dependable performance and long 
service life. 


GET FULL DETAILS 
NOW! 


Request Catalog 


4873W. LAKE STREET * CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 
Universal Joints 
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Press Previews continued 


Switch Company, designers and manu 
facturers of solenoid valves and electro 
magnetic controls. The new facilities 
will have double the capacity of the 
ASCO plant now located in Orange, 
N. J 

According to president W. F. Hurl 
burt, ASCO expects to move its entire 
operations to the new location by the 
end of 1956. The modern, one-story 
building, having 120,000 square feet 
of floor area, will occupy a. 30-acrc 
site in the suburban area approxi 
mately 15 miles west of Newark, and 
ibout 10 miles from the present fac 
torv. ASCO electromagnetic controls 
include automatic transfer switches, 
remote control switches, contactors 
relays, solenoids, electric plant con 
trols and complete control panels. An 
engineering department is maintained 
for special solenoid valve or electro 


magnetic control requirements 


Westinghouse to Expand 
Transformer Facilities 


r'he Westinghouse Electric Corpora- 
tion transformer division has an 
nounced a $500,000 expansion of its 
specialty department at Reynolds D« 
velopment, near Sharon, Pa he 
expansion program, one of the first in 
Westinghouse since the end of the 
long strike, is designed to expand the 
production of control, general purpose, 
drv-tvpe distribution, electronic, ait 


craft, and pulse transformers 


Automatic Electric 
Breaks Ground for 
New Plant 


Automatic Electric Company today 
began a multi-million dollar expansion 
program that will give it one of 
America’s most modern industrial fa 
cilities. ‘he expansion got under wa 
when six business executives mancu 
vered huge earthmovers over section 
of the 167 acre site of the compan 

new 1,300,000 square foot he idquar 
ters plant to signal start of the new 
construction. project Activities pres 
ently housed in fifteen separate build 
ings on Chicago's near west side will 
be transferred to the new site late 
in 1957. Operations now scattered 


(Continued on page 395) 
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have you 
Edge Lighting Problems? 


The unparalleled design flexibility of the 
Lackon® photo-marking process may offer you 
the best solution. With a minimum of gimmicks 
and gadgetry, Lackon® gives you a panel of 
unequalled marking accuracy, optimum legi- 
bility and lighting uniformity, with excellent 
resistance to severe environmental conditions. 
Designed, tested and quality controlled in our 
government approved laboratory, Lackon® edge 
lighted panels, knobs and knob skirts meet 
and exceed lighting, legibility and durability 
requirements of specification MIL-P-7788. 


The Lackan® engineering staff of the United 
States Radium Corporation will readily assist 
your panel engineering department during the 
initial design stage. The cooperative applica- 
tion of their skill and experience in lighting 
techniques to your panel design will speedily 
resolve design difficulties, result in decided 
production economies, and yield a remarkably 
superior finished product. For information 
write Dept. PE-7 


United States Radium Y 
NC 


535 Pear! St., New York 7, N. Y 


Regional offices at: 4624 W. Washington 
Blvd., Chicago 44, IIl; 5420 Vineland 
Ave., North Hollywood, Calif.; 36 Avenue 
Krieg, Geneva, Switzerland; Radelin-Kirk, 
Ltd., 1168 Bay St., Toronto 5, Ont., Canada 


Another of the Reasons Behind Brad Foote Quality- 
| 


e The heat treatment a gear receives is probably the ! 
most important single factor in determining its long range 
wear characteristics. Here at BRAD FOOTE we pride our- 
selves on having equipment designed to provide the 
widest possible variety of heat treatments. 

e But in addition to standard heat treating and testing 
equipment we have a few extra safeguards. One of these, 
rather unusual in our business, is a complete Metallographic 
laboratory. Specialized equipment allows us to examine 
or photograph the grain structure of all of our metals, in 
order to determine the most effective methods of heat 


treatment arid to serve as a check on the quality of finished 
work. 

e Metallographic examination is just one of the many 
reasons behind BRAD FOOTE quclily. Prove to yourself the 
savings this extra quality can mean. Let us quote on the 
geor requirements for your next program, without obli- 
gation. 


Brad FOOTE MAKES ALL TYPES OF GEARS— 
IN A COMPLETE RANGE OF STYLES AND SIZES 


L^ BRAD FOOTE GEAR WORKS, INC. 


AMERICAN GEAR & MFG. CO PITTSBURGH GEAR COMPANY 


subsidiaries 





SOLVE RETAINING 
PROBLEMS 


easy-out 


". 


e 


spirolox 


— 


E 2172 0/0». 


sible because of extraordinary Spiro 


lox flexibility and nformabilit 


te elimination ol 
is, breaks 
houlder which 


or gaps, 


SEE OUR 
CATALOG 
IN 
SWEETS 
Other P. Pend 


SPIROLOX—the Better Way to Hold Moving Parts TOGETHER! 


For Free Alumicoat Brochure — Use Coupon below! 
Arthur Tickle Engineering Works, Inc. 
21-1 Delevan Street 
Brooklyn 31, N. Y. 

Please send ALUMICOAT Brochure to: 
Name 
Address 
City 


i etter 


wooo re ee 


+3 


THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man» 
agement councils ... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi» 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry’s 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 


“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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65 floors will be combined in a 
npact, single-story manufacturing 
The plant will include a larg: 
ofh ( building ind r€ I h 
velopment laborator 
iddition to providi 
ind other e 
independent 
that serve appro 
the geographi 
Automat ectri 


National Cash Register 
Dedicates West Coast 
Electronics Division 


Ihe National Cash Register Com- 
panv dedicated its modern Electroni 
D n recentlv at Hawthorne, Cali 
monies featuring in 
nlev € Allvn, president 
ompanv's Ele 
n was established at Hawthorne 
vears ag 
52.000 square-foot structure is 
ted entirely to research and di 
ictivity in advanced electronii 
puters and auxiliary equipment 
busıness systems. Computers dí 
| in the new facility will be cap 
of performing highly ¢ mplex 
processing work [heir versa 
will make them adaptable for 
|i conjunction with National cash 
t idding machines and ac 
iting machines now in service in 
than 90 countries 
Explaining the role of automation 
usiness, Mr. Allyn pointed out 
it there is an impending revolution 
the keeping of records and opera 
of offices Office routines,” he 
narked, "are on the verge of th« 
sweeping changes since the ad 
vent of the cash register and the ad 
ding machine in the late 1800's. 
Foremost among the factors causing 
this revolution, is the rapid advance 
in clerical costs as a result of the rising 
wage level and the mounting burden 
of paper work. While at the turn of 
tl entury only one emplovee in 40 
was a "paper" worker, today there is 


(Continued on page 397) 
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the efficiency of your hydraulic unit 
with Roper depesdoble Pumps. Get 
-optimum performance from the 
pumps that feature just two moving 
parts — equai size gears operating 
in a sturdy case with proper clear- 
ance for superior service and long- 
life. The models shown are repre- 
sentative of standard Reper pumps 
suitable for most applications. 


the unit in your hydraulic circuit with 
the correct size Roper for the par- 
ticular job. In many cases the Series 
K will do, for it is rated from pressures 
to 150 P.S.1, capacities % to 50 
G.P.M. This model is compact, sturdy 
... is self-lubricated by liquid 
pumped ... handles total suction 
lifts up to 25 feet. Comes with 
packed box or mechanical seal... 
with or without relief vaive. 


C ty Porph 


GEO. D. ROPER CORPORATION 
377 Blackhawk Park Ave., Rockford, illinois 


FOR YOUR 


HYDRAULIC 


APPLICATIONS 


maintenance costs with a Roper. For 
instance, c pump like Ae Series H 
with pressures ic. 1000 7.5.L, sizes 
10 te 75 G.P.M. is idecily suited for 
hydrauviic mechanisms and for other 
applications requiring high pressures. 
Spur gears run in axial hydraulic 
balance . . . bearings and bronze 
wear plates reduce fiction under 
heavy loads. Aveilable with packed 
box or mechanical seua! 


favorable comment on a wise choice 
when you install a Roper as original 
equipment. Among the dependable 
Ropers is the Series F Pump -—pres- 
sures to 300 P.S.L, sizes 1 to 300 
G.P.M. it features four-port design 
with 8 optional piping arrangements 
* » « Supplied in standard or stainless 
steel fitted models. With packed box 
or mechanical seal; with or without 
relief vaive. 





STRESS ENGINEERS 


STRUCTURES ENGINEERS 


WEIGHT ENGINEERS 


C 


U:r 


LOADS ENGINEERS 
DYNAMICS ENGINEERS 
FLUTTER ENGINEERS 
COMPUTER SPECIALISTS 
MECHANICAL ENGINEERS 
CIVIL ENGINEERS 


Expansion within Northrop Aircraft's 

Structures Department is creating an urgent 
demand for qualified personnel in all phases of 
guided missile, piloted aircraft, and 

equipment development. Included among 

the most critical job openings are positions for: 


Stress Department — Mechanical or Civil 
Engineers to design missile ground handling 
equipment. An opportunity for men without 
aircraft experience to take advantage 

of the aircraft pay scale. 


Structures Research — Creative engineers for 
three vital phases of Structural Research and 
Development: Thermo-Structural Analysis, 
High Speed Computing Technique Development 
and Structural Materials Research. 


Weight Engineering — Junior Weight Engineers 
for diversified phases of missile and 

aircraft projects. Excellent opportunities for 
advancement in a relatively small department. 


Dynamics — Experienced flutter engineers 
required for work on a variety of dynamics 
problems including flutter models, analytical 
work involving electronic computers, and 
methods development. 


Loads — Exciting and diversified assignments 
in the fields of both piloted and pilotless 

aircraft are now available in Structural Loads 
Group for engineers of all experience levels. 


Stress Department — Experienced Structural 
Engineers for positions on Long Range 
Interceptor Project and on advanced 
missile designs. 


A wide diversification of assignments 

within each field of specialization awaits the 
men capable of filling the above assignments. 
Responsibilities will include work on many 
phases of missile and aircraft design, 

guidance systems and boundary layer research. 
If you qualify for any of these challenging 
opportunities, we invite you to contact 
Manager of Engineering Industrial Relations, 


Northrop Aircraft, Inc., Hawthorne, California, 
or call ORegon 8-9111, Extension 1893. 


NORTHROP AIRCRAFT, INC. 


PIONEERS IN ALL WEATHER AND PILOTLESS FLIGHT 


Why SCHNORR 
Disc Springs? 


Unlimited life within borders 

of permissible loads. 

No creeping, initial settling or 

gradual fatigue. 

Axia! center pressure 

Exact adjustment to the desired 

pressure. 

Small constructional height, 

large deflection. 

Large inherent damping 

Large impact damping espe- 

cially with multiple stacking 

Excellent space disposition 

Spring pressure, Spring length 

and Spring deflection can be 
easily determined 
for the same Spring 
size or can be 
changed by length- 
ening or shortening 
of the Spring col- 
umns or by multiple 
stacking. In special 
cases the character 
line can be made to 
divert from its usual 
form by diversified 
stacking. 

10. Most Spring sizes 
available from stock. 

For Descriptive Literature Write 


KARL A. NEISE, 
Dept PE n" E [| * [zi 


404 Fourth Avenue, MODER* roots 
New York 16, N. Y 


—! 


TNNN 


P asd d aii da d 


METAL2 


THOUSANDS of 
Modern Applications 
We couldn't begin to mention, in this limited 


space, all of the uses to which Diamond Perfor- 
ated Metals are being applied today. 


In addition to the Sizing 
Screens and Ornamental 
Grilles, with which we started 

forty years ago, we now serve 

a great number of leading 
engineering and manufactur- 

ing organizations, in such fast- 
moving fields as Air Condition- 

ing, Atomic Energy, Aviation, 
Chemical Processing, Elec- 
tronics, Noise Control, Smoke 
Abatement, etc. 

To meet these widely diversified 

and constantly growing re- 
quirements, we have developed 
hundreds of specialized tool 
arrangements, which enable us 

to give superior service at 
competitive costs. Write for Catalog No. 39 
and tell us about YOUR requirements. 


DIAMOND MANUFACTURING CU. 
Alo Ente MB iT 


West Coast Plant 
DIAMOND PERFORATED METALS CO. 
17915 S. Figueroa St., Gardena, Ca! 
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onc clerical employee among every six 
worker 

Mr. Allyn cited as another factor 
encouraging business automation th« 
rising economic status of millions of 
Americans in. the middle income 
group During the past 15  vears, 
the number of checking accounts has 
doubled to 50 million. An estimated 
9 billion checks are written each vear 
[here are over 125 million new lif 
insurance policies and millions of new 
mortgages and installment loan ac 
counts. Electronic systems will dig 
American business out from its moun 
tain of paper.” 

NCR’s commercial electronics de 
velopment program has three objec 
tive First is the adaptation of 
conventional cash registers and busi 
ness machines to serve as a means of 
original entry and input devices for 
computers. This has been accom 
plished by equipping these machines 
with punched tape recorders. Second 
objective is to produce a complete 
computing system, consisting of the 
computer plus all necessary input and 
output devices and other periphery 
units. Third part of the program is 
the thorough survey of system needs 
in different types of business and the 
practical application of electronics to 
their accounting problems 


Electromet Establishes 
New Development 
Department 


To expand its development program 
for new products, processes, and mai 
kets in the field of ferro-allovs, metals, 
and metal compounds, Electro Metal 
lurgical Company, a Division of UCC, 
has established a Product and Process 
Development Department [he d 
partment will concentrate on devel- 
oping more economical and better 
technological processes, leading to im 
provements ın existing products or 

production of new products 
Extensive. facilities at Niagara Falls, 
N. Y., are available to perform devel 
opment work in open arc smelting and 
production, vacuum technology, sub 
merged arc smelting, chemistry and 
clectro-chemistry, electrothermics and 
pyrometallurgy, particle technology, 
hvdrometallurgy, and engineering d« 
velopment. The department will de 
(Continued on page 399) 
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Free booklet tells how to... 
Add our brains and 


machines to those 
you have now... 


Here's additional 
plant capacity 
_, available now 


MECHANICAL DIVISION oF 


aseampies 


type gear 
mye misning 


nstrume 
> grinding and " 


-pit 


— 
embiies or componen metal cutting. 


nanical as . ison 
E etectre-mer miMtary optical assemblies * prec 
e industrial or 


You can avoid the pitfalls and problems of plant expansion, 
yet increase production and cut costs, by putting our experience, 
equipment and varied skills to work for you. We're equipped to handle 
the most complex jobs from drawing board stage to final environmental 
testing. New free booklet describes our facilities, shows our products, 
names our customers. Write for yours today. 


MECHANICAL DIVISION 


or General Mills 


Dept. PE7, 1620 Central Avenue, Minneapolis 13, Minn. 





Non-Aircraft Engineers 


Lockheed will train you for.various types of 


aircraft engineering —at full pay 


Mechanical 
Engineers 
can become 


Civil Engineers 
can become 


Electrical 
Engineers 
can become 


Promotion 


Scope for 
your ability 


Salary increase 


Space prevent 

listing all the reasons wl 
we believe engineers can 
improve their career ; 
Lockheed. There are 
many. But if our remarks 
have made sense to you 
write and we can explore 
your opportunities at 
Lockheed through 
personal interview or 
phone. Resumé form at 
right is simply for your 
convenience in 
contacting us 


Thermodynamicists i 
Research Engineers 
Stress Analysts 
Flight Test Engineers 
Structures Engineers i 

Design Engineers 
Weight Engineers 


Flight Test Engineers 


Research Engineers in Structures 


Stress Engineers e 
i Design Engineers 
Structures Engineers 


Electronic Research Engineers 
Electrical Research Engineers 


i Design Engineers 
Flight Test Laboratory Engineers 


What Lockheed offers you: 


Opportunities are excellent because there are so 
many supervisory positions to be filled with 46 ma- 
jor projects in progress at Lockheed — and because 
Lockheed is in an expanding development and pro- 
duction program 


You can show what you can do because Lockheed 
activities range across virtually the entire spectrum 
of aeronautical endeavor. You are rot limited to 
one type of work because Lockheed is so diversi- 
fied in projects. Moreover, Lockheed encourages 
and welcomes personal initiative 

You may receive a substantial increase in pay be- 
cause Lockheed is extremely liberal in direct salary 
and in extra employce benefits which actually in- 
crease the value of your position by an average of 
14 Moreover, engineering salaries have just heen 


raised 6 


Mr. E. W. Des Lauriers, De 
Lockheed Aircraft Corporation 
1708 Empire Avenue, Burbank, Ca 


Lockheed i 


Please send me ir brochure describing life 


rnia 


lifornia Division 


1 work at Lockheed in Southern California 


Name 


lf vou are an engineer, please state your 
field of engineering 


Home street address 


City and state Home phone 


Flight Test Engir.eers 


Make THIS 


Your Standard 
for 
Electrical Symbols 


and Standards 
c 


Disconnect- 
ing Device 


-—-+-— 


Mechanical 
Interlock 


—PLL 


Conduit or 
Grouping 


Thermal 
Element 


=... 


Conduit or 
Grouping 


Now you can help achieve industry- 
wide agreement on graphical symbols 
for electrical components. As you 
know, different groups have in the past 
advanced various proposals for stand- 
ardization. But while many suggestions 
had merit, often forgotten was the fact 
that the symbols must be simple 


For this reason we have collected and 
reprinted, in an easy-to-use folder, the 
simplest-to-draw and most readily un- 
derstandable symbols available. They 
are based mainly on the Engineering 
Drafting Standards of the Ford Motor 
Company, and are supplemented by 
standards data from the American 
Standards Association and from the 
National Machine Tool Builders Asso- 


ciation 


To order a supply of these folders for 
you and your associates, write or call 
our Reader Service Department today 
Copies are only 15¢ each. 


Product 
Engineering 


3raw-Hil Building 
New York 38, N. Y. 
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Philadelphia 


MOTOREDUCER 


For a compact, neat and sturdy self- 
contained Vertical Speed Reducer, the 
Philadelphia MotoReduceR is tops in de- 
sign, construction and operation. The 
unique single casing and bolted-on 
motor construction makes mount- 
ing and installation very simple, and of 
course, it eliminates base plates and 
couplings. The planetary, in-line reduc- 
tion gears provide a rugged drive cap- 
able of withstanding severe overload 
conditions . . . Other features are: wide 
bearing span, permitting use of long, 
unsupported vertical shafts; Exclusive 
““dry-well'’ construction, which prevents 
oil leaking down output shaft 
Philadelphia MotoReduceRs can be 
supplied for output speeds from 9? 
R.P.M. to 420 R.P.M. with standard 
motor speeds . Units up to 100 H.P. 
are available—and a full range of 
horizontal units can also be supplied. 


For complete 
information, 
send for 32 
page Catalog 
MR-54 


hilli gear 
PHILADELPHIA GEAR Wi 
INDUSTRIAL GEANS à $^€«D "TOUCENS 
FLUID AG'TATOWS: FLEN'QLE COUP ING 


ginis Gear & Machine 
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Press Previews continued 


ind proc 

tromet s 

CS ind 

them through pilot plant and 
evaluation stages until the 


plant-s 


1] 
ror full ] 


Styrene Supply Expanded 
By Firestone Addition 


Fhe Firestone Tire & Rubber Com- 
pany will build a 75,000 ton-capacity 
plant for the manufacture of stvrene 
it its LOOO acre petro hemical manu- 
facturing center l rangc, Texas, 
Harvey S. Fires I hairman, 
innounced I l 5 hemi il 
plant is scheduled to produce the sty- 
rene required ( irestone Com- 
pany im its manufacture of s nthetic 
rubber,” Mr. Firestone id Bv cs 
tablishing own manufacturing 
facilities for. both. stvrene. and. buta 
diene,” Mi restoni our com 
panı becomes ( I l ( ubber 
industry to pri 
materials for 
vnthet ubber 

M l'irestork i 

tvrene plant W 

the Compan 
ed +1) OOO ton 
nanutacturing 

| ompli 


plant 


A. O. Smith Expands 
Electric Motor Division 


Plans for immediate construction of 


a new 


the 
xpansion and 
im expected to ct 
major porti n 
of the Division | 
lipp City, Ohio 
facturing plant idi 
$1.000,000 to be 
ind nearly $2,000,01 
ichinery and equipment 
talled in 1956 and 195 
Effect of the expansion 
per cent increase in the Electric 
Motor Division's productive capacity, 


(Continued on page 401) 


Since 1926 In the app 
design and manufacture— 
separators, hydraulio acces 


EQUIPMENT FOR 
"FLUID POWER 
TRANSMISSION 


Rotary Air Pumps 
for 
vacuum bottling 


Kraissl's patented auto 
matic, force-free lubrication 
and flushing system makes 
these direct - drive high 
capacity pumps idea tor 
the special requirements of 


bottle-filling machinery 


Air cooled design 
water cooled mode 


heavier duty 


Class 21-roller-action 

are recommended f 

dling 

extraneous matter that 
might jam with closer clear- 
ances The multi-blade de- 
sign if the Class 25 pumps 
gives higher capacity effi- 
ciencies and is desig t 
applications requir 

er degree of vacuum 
water ooling 

for continuous servic 
water-jacketed Class 


models are recommended 


EXCLUSIVE CLASS 
26 AIR FILTER 


is available as an ntegra 


part of each pump up to 1 
cfm to produce free 
discharge air and also 


serve the lubricating 


WRITE TODAY FOR 
Bulletins A-1289 
and A-1543 


KRAISSL-^ 


289 Williams Ave., Hackensack, N 





CABLE 
CLIPS 


Important! mtem 


ag E (ut 


Specify TEFLON MEM. 
by its CDACOOER 


molded 
Slack Uylou 


properties! SCREWS 


and NUTS 


Acid resistant 


* 


Need no insulation 


* 
Can't rust 


* 


Can't corcgode 


TEFLON can provide extraordinary physical, electrical, 


and chemical properties, but these properties cannot be 
taken for granted. WECKESSER COMPANY 


: 5705 Northwest Highway œ» Chicago 30, III. 
The method used to convert Teflon powder into fin- —_—_—_— 


ished rods, sheets, and tubes greatly affects the quality 
obtained. This quality, in turn, governs the properties of 
the end product. 


So to assure performance, actually specify not only 
Teflon but also the important properties required. 


Two grades of Fluoroflex-T deliver the optimum prop- 
erties you specify for Teflon. 


(1) "Electrical grade" Fluoroflex-T is certified to con- 
form to all important electrical and physical proper- 
ties. It meets the most critical requirements. 


(2) A more economical “mechanical grade” satisfies all 
chemical and thermal needs and offers up to 50% 
greater resistance to elongation under mechanical 
loads. GENERATORS 


Both grades are produced under exacting quality con- : : 
are available in 
trol standards and are stress relieved to insure that ma- all sizes—for 
chined parts are dimensionally stable. every conceivable 


Send for data or better still tell us what specific purpose! 
properties are important for your application. Used by the 


@ Teflon is a DuPont trademark. Fluoroflex is a Resistoflex trademark leaders of industry 


throughout the 
world—Since 1917 


RESISTOFLEX LK 


Ask your supplier, 
CORPORATION * Roseland, N.J. Western Plant: Burbank, Calif, or write direct stating your needs- % 


Warehousing Distributors: Western Fibrous Glass Products, Los Angeles, Calif.; F. B. Wright AU T CSAT | C 
Co., Detroit, Mich.; Colonial Kolonite Co., Chicago, IIIl.; Industrial Safety Supply Co., Hart- 
ford, Conn.; Lone Star Rubber Co., Houston, Tex.; Flow Products, Inc., Chicago, III. STEAM PRODUCTS CORP. 


140 West 31st St., New York 1, N. Y. BR. 9.9736 
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Press Previews continued 


— i ‘Ns, Divisio BALANCE IT with a 
general manag 


Cai monas Waon a AAi NEG'ATOR" constant-force spring 


tegral and hermeti 


ranging in horsepow 
ter to 125. Much of i i ndis NEG'ATOR is the name of a new kind 


ment will consist í o di of spring —the coiled-band spring that 
Di lem. machá extends many times its original size 
p 2 ! without the increasing f immon 
m method to conventional springs 


sion $ motor 
- " One of the natura s f the 


l \ ( ict . " 
t p! duc NEG ATOR Spring ıs counte ilancing 


Increase Cl 1pro\ me without mess varilno s xs ited, 
dred pawns md unite pi id or horizontally. Using t (EG'ATOR 
ministrative, accounting neer " Spring, the design engine n elim 
ind laboratory staffs under one roo inate dead weights or 
Plants and offices now are ittered gain space, freedom of 
In lipp € ty ind Davtor duced over-all weight 
assembly 
For example, each of t N ATOR 


Extension Members used back-to-back 
Cornell Aeronautic il in the illustration measu ibout 
É ` o j —- 1 inch in diameter when « 1. They 
Laboratory Continues Wind 


Tunnel Modifications over about 40 inches of travel. The 
only force required to move t weight 
Fhe large wind tunnel at Cornell is that required to over friction 


will counterbalance a 1 b. weight 


\cronautical Laboraton In will in the mechanism. Ther: nter- 
shut down July 3 for three months coil friction in the NEG'41 pring 

Robert S. Kelso, wind tunnel head NEG'ATOR Springs in extension or 
announced recenth New equipnx nt motor form are versatile in counter- 


will be installed and tested and fur balancing functions—are now being 
: . used to balance light tank floats in 
ther alterations will be made for the E 
" 1 sensitive liquid-level ind tors and 
$ 2.000.000 modihcation program : 
fire doors and other heavy equipment 
which is exper ted to be completed Extensions range to over 


late this vear. ! Used 
When modifications are finished 


as an extens 
: $ motor, band, clamp, o this 
the tunnel will have an 8 x 8-foot revolutionary new consta ree com 
transonic test section which will oper ponent upsets all pre is spring 
ate from Mach 0 to 1.30 (about 0 to E principles, opens a whole new field of 
950 mph at sea level l'he facility ju mechanical design by 


will permit accurate testing of air springs have never done bet 


planes, missiles and components at These and other fun 


speeds slightly below, at, and slighth tions of HunterNEG’A 


A TOR constant-force 
ibove the speed of sound. ‘This speed i bad 
Springs are describe 


in Bulletin310N,'"The 
Story of the NEG'ATOR 


range is the one most essential for 
current aircraft 

Meanwhile testing continues in the Spring." Send for a 
84 x 12-foot variable density wind copy. 
tunnel. Nearly 400 hours of testing, 
mostly for the military, are being 
completed this month. ‘Tests wer 
recently finished on a model of the 
propeller and engine nacelle of th 
Lockheed Electra turbo-prop trans 
port. 

Propeller research in. the 84 b 
12-foot wind tunne! has been carried 
on since 1952 when the Laboratory's constant-fordé spring 
propeller dynamometer, developed 
with Air Force funds, became avail 
able. The test facility provides up to 
2000 horsepower to model propellers 
4, 5 and 6-fect in diameter at rota » Spring Avenue, Lansdale, Pennsylvani 
tional speeds up to 8000 rpn 


HUNTER SPRING COMPANY 


SPRINGS e STAMPINGSe TEST APPARAT 
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J. D. ZELLERBACH 


“(Sood business 


is for everybody... 


( 


24 000 « 


\ 


stance 
i por 
er $450.000 


50 write to Savings Bond Division. U.S. Tre 


Pia lo them tl mi ; monev for the woods of toda, 
the ambitions of tomorrow, and the securitv of the fu 
ture. And this way of saving has the 


$ 


San uds intages 


$ 
il IVES 


then. is not just for | iness. ‘Good 


ncludes systema in Govern 


j 
Cl XC 


J. D. ZELLERBACH., President 
Crov à Zellerbach Corporation 
Chairman, Committee for Economic Development 


Chairman, National Manpower Council 


If vou do not have the Payroll Savings Plan 


or if vou 
have the Plan and ei 


nplove participation is less than 
asurn 
rtment, Washington, D. €. Your State Sales Di 
will be ela | to help yí u express your agreement 


Good busine Ss is tor eV rvbocd« 





EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section inolude all employment opportunities —executive, management, technical, selling, effice, skilled, manual, eto. 


‘“ Positions Vacant Civil Service Opportunities Employment Agencies 
MÀ. f) Positions Wanted Selling Opportunities Wanted Employment Services 
NATIONAL / ( Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES—— UNDISPLAYED 


The advertising rate is $23.20 per inch for all advertising ap $1.80 per line, minimum 3 lines. To figure advance payment 
pearing on other than a contract basis. Contract rates quoted ount 5 average words as a line. 
SA equest Box Numbers—counts as | line 


e f ver 
NM An advertising inch is measured %” vertically on a column Position Wanted ads are '/; of abo ate 


O a page Discount of 10% if full pa ent is made ir 1 e r 4 con 


nse ns 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of PRODUCT ENGINEERING, P. O. Box 12, N. Y. 36, N. Y., for August issue closing July 17th 


d WANTED! EXPERIENCED 
engineerS— || REINFORCED PLASTICS 


LINDE ss seeking 
me tg ENGINEERS 


with imagination for key de- 
velopment engineering positions 
in 


Are you looking for a permanent position of responsibility where your 
skill and ability in the development of new reinforced plastic materials, 
‘ processes and products will be recognized? If your interest and experi- 
apparatus design, Ses i f 7 ; d 
electrical control systems, ence is in this field of important engineering endeavor, you may qualify 


electric welding, for one of the openings now available at Boeing Airplane Company. In 
flame processes addition to the advantages of achieving professional recognition and 
machine design 


metallurgical processes advancement, you will be eligible to pursue advanced studies with com- 


minutes away from pleasant resi pany assistance in tuition. Also there is a liberal travel reimbursement 
dential areas—excellent schools for plan, two weeks paid vacation each year, and a company-sponsored retire- 


ren—ideal for the young engi 
ment plan. 


eer with a family Please send resume 


For additional information concerning these positions, send your resume 
Development Laboratory, Dept. PE 7 g P y 


today to: 
A Ux Ma PRODUCTS C0. JOHN C. SANDERS 


P.O. Box 819 po New Jersey STAFF ENGINEER—PERSONNEL 
BOEING AIRPLANE 


ADVERTISING MAN COMPANY 
WANTED FOR —— SEATTLE 24, WASHINGTON 


TECHNICAL PRODUCTS | |p popuer stytine MECHANICAL RESEARCH 


Previous advertising experience not SALES EXECUTIVE ENGINEERS 


necessary but helpful. Must have at Expanding industrial research programs have 
f the larges ndustrial d n ganizations resulted ir pportunities for engineers expe 


least two or three years of college = New York bh ine for a salen executive rienced or interested in any of the followir 
fields 


J 
courses in engineering and tech- 
Applied Mechanics 


nical subjects and like to write. If you Fluid Mechanics 


have the qualifications we have an op- i r ng r ig ter Reactor Engineering 


Int I t 
portunity open for you. Man selected nternal Combustion 


Aerodynamics 
will be trained in all phases of indus- Heat Transfer 


trial advertising. In your letter of ap- ulity to understand motive t to si New Product Design 


plication state age, education, positions ntact work find pe ng rewarding These positions offer out-of-the-ordinary pro 
et r th sustained ncer | ar t motional opportunities in a stable, progressive 

held, and give statement of why you organization which has enjoyed a threefo 
á 5 expansion in the last ten years For tech 
want a career in advertising. Locat on: eue end Bucks dedii 


well-known Connecticut company ees 2 »perations, write to 


echnical Personnel Manage 





P-1211, I! 


tape e st J Product Engineering BATTELLE INSTITUTE 


505 King Avenue Columbus 1, Ohio 
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EMPLOYMENT OPPORTUNITIES 


I know from my own experience all of the de- 
tails involved in making a decision about 
changing jobs. You wonder what kind 
you will be doing...the calib 
will be associated with . 
ing conditions,..i 
is there a 
a short no 
few of the 
reasons you 
Should get 
in the mail 
so that an 
interview ca 
be arranged. 
I am attac 

snapshot of ou 
in the country 
to schools, chu 
minutes from th 

one e reasons why most of 
the folks who come here for an interview just 
Stay...wire the wife to start packing... 
knowing she will love the living part of it. 

Now about the work and the people.... 

The attached clipping will give you a brief 
idea of some of Farnsworth's activities for 
the military and industry in the fields of 
electronics and nuclear energy. Your associ- 
ates will be eminent scientists and engi- 
neers with many "firsts" to their credit in 
electronics. 
nical Director and the inventor of electronic 
television. ) 

And don't worry about permanency or 
Stability. Being a member of the world-wide 
International Telephone and Telegraph Corp- 
oration makes Farnsw pth big enough to assure 
that yet it J^ small enough for flex- 
ibilit-—— | recognition of the 

<a individual. Here you 
5 e 5 ill be heard...not 
1 just one of the herd. 
Wf course, all the 
ww other advantages are 
included: liberal 
elocation expense, 


at no cost to you. 
To get the whole 


(Like Philo Farnsworth, our Tech- 


DESIGN 
ENGINEERS 


They—and their assistants—are the readers of 
this magarine. You can hire them by placing 
a "position vacant" advertisement where they 
are sure fo see it—in our Employment Oppor 


tunities section 


PRODUCT 
ENGINEERING 


Classified Advertising Division 


To tap this manpower market, just send in 
your advertisement before July 17 directly to 
us at P. O. Box 12, N. Y. 36, N. Y 
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DESIGN 
ENGINEER 


MINIMUM QUALIFICATIONS: 
DEGREE --8 YEARS’ EXP 


Profit sharing without investment. 
Liberal fringe benefits. 


SEND RESUME TO: 


PERSONNEL DIRECTOR 


Reed Rolled Thread Die Co 
P O Box 350 
Worcester, Mass. 


DESIGN ENGINEERS 

A well established, progressive manufacturer of 
business forms, mechanical and electronic auxili- 
aries to business machines, and a leader in Office 
Automation has permanent positions available in 
these areas: electromechanical, tool, machine and 
mechanical product design Excellent employee 
benefits and advancement oppotunities. All replies 
kept in strict confidence. Send resumes to: Profes- 
sional Employment, The Standard Register Co., 
Dayton |, Ohio 


$10,000 plus Bonus 

Excellent opportunity for an engineer with broad 
tooling experience. Company manufacturing a wide 
variety of products seeks a man to take charge of 
its product design. Send resume to 

John Balkany 

6 N. Michigan Ave., Room 708 
Chicago 2, III 


CHIEF ENGINEER 


Moderate size, progressive manufacture electronic 
and hydraulic instruments. Reports directly to Vice 
President 

Tremendous onoportunity for creative man with ad 
ministrative ability 

Starting salary $12,000-$15,000 Company pays 
agency fee, relocation expense Replies held in 
strictest confidence 


MONARCH PERSONNEL 
8 E. Jackson Blvd Chicago 4, IM 


HEPLIT 
1 
VEW YORK P. 0. B 
CHICAGO N.M 
SAN FRANCISCO 


POSITIONS VACANT 


Qualified designers and engineers to wcrk 
n the design and development of electr 
1utomotive component Ex« 

and liberal fringe benefits as 

participation plar 

Motor Company 

ant Michigan 


Wanted! Experienced reinforced plastics en- 

neer Are you ooking fo a permanent 
position of Spo bility where out kil 
and ability n the development of new reir 
forced plastic materials, processes and prod 
uct will be recogr T If your nterest 
and experience field of mportant 
engineering endeavo you may jualify for 
one of the openings no available at Boeing 
Airplane Compan In addition to the ad- 
vantages of achieving professional recogni 
tion and advanceent you will be elig e to 
pursue advanced tudies with company as 
sistance in tuition Also there is a liberal 
travel reimbursement plan, two weeks paid 
vacation each year, and a company-sponsored 
retirement plan For additional informatior 
concerning these positions, send your resume 
today to John C. Sanders, Staff Enginee 
Personnel, Boeing Airplane Compar Depart 
ment EP-1, Seattle 24, Washingtor 


Designer to join young progressive ma 
chinery manufacturing company ocated r 
Charlotte, N. € Education econdary to 
proven ability 10 to 1 years practical 
drafting and design experience essential 
Must be capable of handling varied design 
problems such as ferrou and non-ferrous 
castings, sheet metal fabricatior mechan 
sms, machined parts, et« and to do liaison 
work between project engineers and shop 
personne:. Send resume stating full particu- 
lars including salary expected to Employ- 
ment Manager, P. O. Box 5336, Charlotte 
N. ( All replies confidential 
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Positions also available at our laboratories in: Cambridge, Mass., 99 First St.. Watertown, Mass 


EMPLOYMENT OPPORTUNITIES 


ENGINEERS, 


Electronic & Mechanical 
PHYSICISTS: 


Top Grade Openings 
At Melpar Leader in 


Electronic Research & Development 


Due to our continuing expansion program, a number of top grade 
openings exist in our new laboratories suburban to Washington 
D. C. We urge you to consider the following: 


1. At Melpar the engineer is not tied to a pre-arranged schedule of 
advancement. Instead, promotion and advancement are based on 
individual recognition, where skill and ability are the paramount 
factors of determination. 


2. Melpar has doubled in size every 18 months for the past 10 years 
New openings occur constantly. This enables the engineer to ad- 


vance to positions of increased responsibility as scon as he is ready. 


3. Our unique "project team" basis of organization gives the en- 
gineer an opportunity to participate in entire problems from 
conception to completion of prototype, and thus experience the 
"overall" approach to engineering problems necessary to eventual 
directorship responsibility. 


1. Our new air-conditioned laboratories encompass over 285,000 
square feet and offer complete facilities for creative research and 
design. In addition to our central Model Shop, supplementary 
facilities, personnel and test equipment are available for imme- 
diate use within each project group. 


5. The Northern Virginia Area, suburban to Washington, D. C., in 
which Melpar is located, offers excellent living conditions, enjoys 
the Nation’s highest per capita income, fine homes and schools. 
Recreational, cultural and educational facilities abound. Fully- 
accredited graduate courses are offered at the Melpar laboratories 
and at 5 universities in the Area. 


Top Grade Openings Exist in These Fields: 


Network Theory * Systems Evaluation * Microwave Technique * UHF, VHF, or SHF 
Receivers * Analog Computers * Magnetic Tape Handling * Digital Computers * Radar 
and Countermeasures * Packaging Electronic Equipment * Pulse Circuitry * Microwave 
Filters * Flight Simulators * Servomechanisms * Subminiaturization * Electro-Mechanical 
Design * Small Mechanisms * Quality Control and Test Engineering 


Write for complete information. Qualified engineers and physicists 
will be invited to visit Melpar at Company expense. 


Write: Technical Personnel Representative 


M E L PA Fe Incorporated 


A Subsidiary of Westinghouse Air Brake Company 


3134 Arlington Boulevard, Falls Church, Virginia 





1! Galen St 


EMPLOYMENT OPPORTUNITIES 


SEARCHLIGHT 


TT TSTY 
ENGINEER esent 


B NESS )PPORTUNITIE 
Does your present position contain any elements 
. QUI , s 
of these activities? EQUIPMENT - USED or RESALE 


m Mechanical Development m Hydraulic and Servo Systems Design a 
m Stress and Vibration Analysis m Instrumentation Engineering The advertising rate is $16.85 per inch for all 


advertising appearing on other than a con 
: g tract basis. Contract rates quoted on request 
A few openings for engineers with 2 or more years experience UNDISPLAYED RATE 


i line, minimum 3 lines. 
in these areas and the ability to apply their basic knowledge 1.002 20m S Ra le sini se eme 
effectively to concepts in advance aircraft engine design and . line 
devel or? " Discount of 10% if full payment is made in ad 
Seve vance for 4 consecutive insertions 
Equipment Wanted or For Sale Advertisements 
ese opportunities are outside the usual run of engineering acceptable only in Displayed Style 


positions, with well defined promotional possibilities in a depart- 

ment of a long-established company, where expansion has been 

continuous. Remuneration is commensurate with the advanced „LEAK DETECTOR | 
nature of the assignments. The engineer is accorded high pro- MASS SPECTROMETER TYPE, MODEL #24-101A 
fessional status and there are additional benefits of satisfying ACCESSORY PUMPS, ELECTRONIC GAGES, 
nature. The location in a Northeastern resort area is marked ETC. ASSEMBLED INTO THREE PORT VACUUM 
by exceptional cultural and recreational advantages. The prod- MANIFOLD SYSTEM. $3,000.00 


uct offers stabilit t k: i THE FUSITE CORP í i 
m €— «n: to both commercial and military 6000 Fernview Ave Cincinnati, Ohio 


ih 


} 


| PROFESSIONAL | 
SERVICES | 


ARNOLD E. RUDAHL 
"ectro-mechanical Product Engineering 
tude — inep . — n motor -— Es 
ENGINEERS - - - - - nts, specif 


1 ablished Company of t! stature and stability of the Linde Air Product 
planned progra of PRODUCT DIVERSIFICATION, it provides a 


UNIQUE OPPORTUNITY 


f Mechanical and Chemical engineer with creative talent and business judg 


this really unusual opportunity, submit complete resume including edu 


ine) Gnd enpertenee $2 — WILLARD F. MASON 
LINDE AIR PRODUCTS COMPANY Consulting Electrical Engineers 


a division of ` Precision Electromect 
Spe Slip Ring Assemblie 
UNION CARBIDE AND CARBON CORPORATION Engineering Administration 
Indianapol i Product Development Programs 
Attention: Mr. J. J. Rostosky Manufacturing Fa tie 
Refer to ad: PE-PD 


"ost Road, Darien, ¢ r Oliver 


Man Hunters 


.... Arvention!.___----------. 


When you are in need of specialized men for specialized jobs from general managers to supervisors contact 
them through the EMPLOYMENT OPPORTUNITIES SECTION of McGraw-Hill publications. 


The EMPLOYMENT OPPORTUNITIES SECTION is the national market place for those wanting the services of men in 
technical, engineering and operating capacities in the fields served by these publications. 


AMERICAN MACHINIST ELECTRONICS 

AVIATION WEEK ENGINEERING AND MINING JOURNAL 

BUS TRANSPORTATION ENGINEERING NEWS-RECORD 

BUSINESS WEEK FACTORY MANAGEMENT AND MAINTENANCE 

CHEMICAL ENGINEERING FLEET OWNER 

CHEMICAL WEEK FOOD ENGINEERING 

COAL AGE NATIONAL PETROLEUM NEWS 

CONSTRUCTION METHODS AND EQUIPMENT NUCLEONICS 

ELECTRICAL CONSTRUCTION AND PETROLEUM PROCESSING 
MAINTENANCE PETROLEUM WEEK 

ELECTRICAL MERCHANDISING POWER 

ELECTRICAL WHOLESALING PRODUCT ENGINEERING 

ELECTRICAL WORLD TEXTILE WORLD 


The men you need are the men who read the 


EMPLOYMENT OPPORTUNITIES SECTION of 
McGRAW-HILL PUBLICATIONS 


330 WEST 42nd ST., NEW YORK 36, N. Y. 


UCUOUCT———tt rrr TTC STF SSS SSeS Bese sees eeeeeeeeeend 
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The diminutive Fascostat, manufactured by A Product of 


Fasco Industries, In 


Fasco Industries, Inc., is used in one of its Rochester, Y 


application s as a motor protector in shaded 
pole motors for air conditioning equipment, 
furnaces, etc. Normally closed, the thermo- 
stat is calibrated to open when an unusual 
condition causes the motor to overheat. Of 
course, the Fascostat is dependent on its 
Chace Thermostatic Bimetal element for 


positive operation and continued accuracy. 


Here’s how it works: the current is carried 
by the spring arm (A) through normally 
closed contacts. Adjacent to the spring is 
the Chace Thermostatic Bimetal element 
B). When the motor overheats above 235 
plus or minus 5°F, the thermostatic bimetal 
deflects against the spring, opening the 
contacts and breaking the circuit. The 
motor begins to cool until the bimetal closes 
the contacts. This cycle will repeat until the 


fault is corrected. 


Chace Thermostatic Bimetal is manufactured in 29 types, in strip, coil 
or completed elements fabricated to your specifications. If your device is 
actuated by temperature change, write for our new 44-page booklet, 
“Successful Applications of Chace Thermostatic Bimetal,” containing 
interesting uses of bimetal, formulas, calculations and other engineering 


data. 


W. M. CHACE CO. 


1607 BEARD AVE., DETROIT 9, MICH. 
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» 
Type 824 


Continued from p. 40 


Castings, Centrifuga! 
Castings, Precision Investment 


Chains 
Conveyor 282, 2 
Roller 15, 266, 282 
Silent 


35 


Chemical Treatments 
Circuit Breakers 
Clad Metals 

Clamps 

Clamps, Hose 

Clips 

Closures 


Clutches 
Mechanical 


Coatings 


Coils 
Cold Headed Parts 


cR.» The most Compressors 


Connectors 
Electrical 


complete line - 


Tube 


Contactors 


of Ceramic Trimmer Capacitors 


Contacts & Contact Materia 
Controllers 


Control Motors 


Eight standard types. 
Special designs engineered UMS 


to specifications. Electrics! om 
08, 26 , 


Control Panels & Switchboards 


» , ý Electronic 
All units rated e Rotors and stators ground optically flat, to Hydraulic 49, 91 


600 V. D. C. W., : insure dependability and accurate retrace. Mechanical 


1500 V. D. C. test : : Pneumatic 
> Lightweight rotors always in balance 


Capacity range from; and under heavy spring pressure. Provide 
5 to 125 mmf. : excellent stability under vibration without Copper & Copper Alloys 
° special locking device. 


Conveyor Belts 


Small size—light weight Cork Compositions 


— — Soin Cnn All units easily adjusted. Full capacity Counters 
SE ed enn conse : range is obtained with 180° rotation. Equal Couplings (see Connectors, E 
stability is maintained at any position from 


Couplings 
minimum to maximum. 


Hydraulic 
Mechanical 
For further inforn ition, Cylinders 


on . Hydraulic 
write for Technical Bulletin 42-101R1. 


Pneumatic 
Central A DIVISION OF GLOBE-UNION INC. 


918G East Keefe Avenue . Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, Toronto. Ontario 
e ] Deep Drawing 28.29 


- 
VS < SX N ae | Die Castings 319, 345 
P jS D om 2 
Wu 
A = Drafting 
VARIABLE ENGINEERED Apt PACKAGED ceramic Machi 35 
RESI$TO^$S CERAMICS SWITCHES ELECTRONIC CIRCUITS CAPACITORS achines 


. — Supplies 259, 377, 378, 386, 391 


0-2356 Decalcomanias 356 
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Drives 
Adjustable Speed 72-73, 100 
Hydraulic 256-257 
Timing 56 
Variable Speed .86, 98, 296, 318, 321, 392 


Electrical & Electronic Components, 
Custom Made (see also Production 
Services 249, 

Engine indicators & Controls 

Engineering Services see also Pro- 
duction Services) 103, 

351, 359, 389 

Engines 331, 351, 359, 

Expanded Metals 

Extrusions 


Metalli 28.29, 83, 119, 
Non- Meta 274, 300, 302, 


F 


Fabricated Plastics see Plastics 
Fabricated) 


Fabricated Steel (see Plate Fabric 
ated, Sheet Fabricated, Structural 
Forms & Shapes, see Weldments) 

Facings, Ciutch 

Fastening Methods. .13, 132, 277, 386 

Felt 

Fibre 

Fibre Glass 

Filters 
Air 294 
Hydra 


Finishing Equipment & Supplies 


Flexible Couplings 
333, 374 


Flexible Shafts 
Forgings 
Friction Materials 


Furniture, Engineering Dept 


G 
Gages, Pressure or Vacuum 337 
Gaskets 104, 290, 302 


Gear Motors see also Motor Re 
ducers 3rd Cover, 100, 107, 318 


Gears 2nd Cover, 6, 233 
244, 304, 380, 393, 418 


Generators 


A-C 125-127 
D.C 125.127 
High Frequency 125.127 
Steam ° 400 


Graphite 20-21 


Continued on p. 410 
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p CASE STUDY NO. 101 
EXTRUSIONEERING* 


TRACK COSTS 50% 


Art Drapery Studios, 2739 N. Racine Ave., Chicagoland 
designers and installers of stage curtains and gymnasium 
dividers, had a track problem—<and tracks are an im- 
portant part of any job they do. Over-all costs were high 
because of drilling, assembling, splicing, and installation 
operations. 


THE PROBLEM AND SOLUTION 


Could Precision Extrusions, Inc. design a one-piece ex- 
truded aluminum track that would solve these problems? 
As illustrated, PE engineered a track that eliminates drill- 
ing, assembling, and splicing operations; simplifies instal- 
lation; makes it easy to curve the track right on the job. 
In addition, both material and labor costs are cut 50%. 


* WHAT IS EXTRUSIONEERING? 


"Extrusioneering" is a PE plus service designed to assist 
you in developing new ideas to solve specific problems, to 
cut manufacturing costs, and to improve product quality. 


Most likely your need is far removed from curtain tracks; 
but why not call in a PE engineer and let him work with you 
towards a solution to your problem—whatever it is. There 
is no obligation. 


PRECISION EXTRUSIONS, INC. 


729 GREEN AVENUE BENSENVILLE, ILLINOIS 
PHONE: BENSENVILLE 98 e CHICAGO TUxedo 9.1701 
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W [L DO N PRODUCTS 


FLUID METERING PUMPS 
Positive Displacement Rotor Type. For Industrial Applications, ADVERTISED 


Aircraft Anti-Icing and Aircraft Fuel. 


de 
Compact * Light Weight * Small Volume n This Issue 


Continued from p. 409 


Heating Units 
High Temperature Alloys 
Hose & Tubing 


Hydraulic Fluids 


Insulation 


IT'S SO SIMPLE! | 


The rotation of the rotor draws the fluid in through two passages, Laminated) 

filling the cavities formed by the three lobes of the rotor. This Lubricants 

fluid is sealed within these small cavities until it is forced through Lubricating Equipment 
the two outlet holes by the floating blades. The flow may be 


kept uniformly divided through two outlet ports, or may be 


combined internally for passage through a single port, " 


Magnesium Alloys 
Magnets 

Metal Bonded to Plast 
Metal Forming 


Moldings 
Glass (see Glass Parts 
Plastics (see Plastic Parts 
Powdered Metal see Powde 
Metal Parts) 
Rubber (see Rubber Parts) 
m e inle > 1 
STYLE A Single inlet double outlet Motor Reducers (see also Gear M 
type aircraft pump A tors) i 11, 318, 399 


Motor Starters P wn 41, 88, 108 


Motors, A.C 

Fractional 3rd Cover, 12, 42-43, 46-47 

52, 75, 76-77, 110-111, 118, 125-127 

130, 260-261, 283, 286, 312 

315, 318, 339, 344, 376, 386 

Integral .3rd Covér, 12, 42-43, 46-47 

STYLE F—Engine driven 76-77, 110-111, 118, 125-127, 283 

fuel pump 286, 312, 315, 339, 376, 386 

Sub-Fractional.... 110-111, 130, 278 

9 

STYLE C—Industrial pump 312, 339, 344 
Motors, D.C 

Fractional...12, 42.43, 46.47, 75, 76-77 

110-111, 118, 125.127, 130, 283 

286, 312, 315, 339, 344 

Send for Weldon Manual and Catalog with detailed specifica- Integral..... 12, 42-43, 46-47,76-77 

i : : : 110-111, 118, 125.127, 283 

tions and installation drawings. 286, 312, 315, 339 

Sub-Fractional ‘ 110-111, 130, 312 

339, 344 


Motors, Hydraulic... 67, 91, 256-257 
317, 339 


pet 


a 
> 


3000 -WOODHILL ROAD - -- CLEVELAND 4, OHIO ee eon vo oe 


Nuts....13, 37, 48, 223, 335, 380, 386, 400 
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Packings 
Pape 

f forated Metals 
Phospher Bronze 


Photographic Equipment 
Paper 


Pillow Blocks 78, 
Pilot Lights 

Pins 17 
Pipe 83 
Plast 


Parts 249, 


349 


274 
346 364 

8, 18-19 
115, 263, 303 


67A & B 
349,392 


Plastics Laminated 346 
Plates 119 
Plates, Clutch 
Plywood 
Potentiometers 
Powdered Met 
Power Pa 
Hydraulic 

Pressure Switches 


Production Machine 


Production Se 


neering Serv € 


Rams 
Ratchets 
Recorders 
Rectifiers 


Regulators 
Hydraulic 
Pneumatic 


Relays 33.34, 


322, 328, 


Reproduction Equipment 
Reproduction Supplies 
Resins 

Resistors 


Retaining Rings 


Rheostats 
Continued on 


p. 412 
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259 
304 


58-59 


45 
119 


300 
392 


74 
400 


389 


338 


new high in 


performance 


new low 


in cost 


TF 
Maa 


This combination of Conso 
channel 5-117 Recording Oscillograp 
8-110 Bridge Balance fills the long-st 
ing gap between pen-type recorde 
complex oscillograph/amplifier svstems 
provides high-speed graphic "ds 
of physical phenomena invaluable in re 
search and development, product 
and clinical diagnosis. Stress, stra 


tion, pressure temperature 
them all at the same time for a tru 
of either a product ora patient. The 
IS SO simple to operate that no spec 
and 


Yo 


dozens of applications for it in vo 


tronic € Apel ence Is needed 
that it can be carried anywhere 
ratory 


your plant, or 


VoUur Clinic 





A COMPLETE RECORDING 


SYSTEM FOR DYNAMIC TESTING 


a8. 1 


117 Recording Oscillogr iph 


to 6 channels of data 


records up 
without amplifiers at frequencies to 
200 cps (with amplifiers, to 3000 
100-ft paper 
' to 24" lim 


100 second 


cps). Uses 70-mm by 


or film, driven sec 
ing lines appear every 1 


Bulletin CEC 1533B-X? 


4 


1-channel | 


control 
oscillograph and str 
sistance-type pickups. Ha 
for balancing and adjusting 

age across each channel and pr 
calibration resistor. S 


1560- X10 


sion for 
for Bulletin CE¢ 





Consolidated Electrodynamics 


CORPORATION 
formerly Consolidated Engineering Corporation 


300 North Sierra Madre Villa, Pasadena, California 


ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 


Sales and Service Offices in 


Albuquerque, Atlanta, Boston, Buffalo, ¢ hicago, Dallas, 


Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 


1 





Photo courtesy Americon Sterilizer Co., Erie, Po. 


"Just What the Doctor Ordered" 


New Super-Soft Rubber 
Pads Developed for 
Surgical Table Headrest 

'This surgical patient's head is in 
firm but gentle hands. The tight 
grip of the surgical table headrest 
shown above is now cushioned by 
super-soft (20 durometer) solid rub- 
ber pads. These pads are almost as 
soft as sponge but can be decon- 
taminated and sterilized far more 
easily. Being made of neoprene, 
they are unaffected by oils, acids or 
decontaminating and sterilizing 
solutions. Furthermore, repeated 
sterilizing in live steam does not 
cause excessive hardening. 

'The neoprene compound special- 
ly developed for this purpose is 10 
to 15 durometer points softer than 
normal commercial limits. For that 
reason, special care and skill must 
be taken in mixing and molding. 


The successful development of 
this special purpose rubber part 
typifies the complete engineering 
and laboratory—as well as man- 
ufacturing — service offered by 
Continental, 

Why not let Continental engi- 
neers consult with you in the plan- 
ning or blueprint stage? Their 
specialized skill might help you 
get better rubber parts for your 
requirements. 

Engineering catalog. 


In addition to custom-made 
parts, Continental offers an ex- 
tensive line of standard grommets, 
bushings, bumpers, rings and ex- 
truded shapes. Hundreds of these 
standard parts are shown in Con- 
tinental’s No. 100 Engineering 
Catalog. Send fora copy today. This 
catalog also is shown in Sweet's 
File for Product Designers. 


e 7 atur tt RUBBER 
« enge wal My CONTINENTAL 


CONTINENTAL RUBBER WORKS + 1982 LIBERTY ST. + ERIE 6 * PENNSYLVANIA | 


41: 
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Rivets 


Rods 
Metallic 
Non-Metallic 


Rolls 

Rubber 74, 97, 227, 305, 
Rubber -Bonded-to-Metal 235, 
Rubber Coated Parts 

Rubber Parts 92, 235, 274, 


Rust Proofing 


Screw Fasteners 383 
Screws 82, 223, 320, 380, 400, 420 
Screw Thread Inserts 383 


Sealants 367 
Seals 44, 92, 235, 245, 247, 290, 302 
Shapes, Rolled Formed 28-29, 284 
Sheet & Strip, Tubed 28-29 


Sheets 
Metal , 109, 119, 323 
Plastic 74, 400 


Silicone Rubber 65, 329 
Silicones 101-102 


Solenoids 85, 314, 372 


Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 
13, 32, 99, 223, 271, 298 
320, 335, 380, 384 


Speed Reducers 11, 105, 233, 238 
304, 318, 399 


Splines 61 
Springs 285, 361, 396, 401 


Sprockets 15, 304, 308, 418 


Stampings 28.29, 249, 314, 380 


Steel 
Alloy 62-63, 225, 343 
Carbon 51, 225 
Coated 10, 24-25, 109, 225 


Stainless 24-25, 51, 62-63, 


109, 119, 225, 323, 326, 377 
Textured 109 
Tool 71 


Strainers 399 


Strip, Metallic 83, 109, 119, 225 
323, 366, 371 


Structural Forms & Shapes 83, 
Studs 320 


Switches 33.34, 58-59, 96, 120-121 


125, 127, 376, 414 
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Testing Machines & Equipment 
350, 


Thermostats 53, 
Timers 90, 253, 262, 322, 
Timing Motors 250, 
Titanium 

Tools 

Torque Converters 

Tracing Paper 

Transformers 

Transmissions 

Traps (Steam) 


Tubing 
Flexible Metal 
Plastic 
Seamless 
Welded 


Universal Joints 


v 


Valves 


Air , 49, 64, 122, 216, 251- 
294-295, 360, 362, 


Control 356, 


Hydraulic 49, 64, 91, 122, 216, 
339, 360, 364, 370, 378 


Solenoid 122, 216, 
Vibration Mountings 


Vibratory Equipment 


w 
Washers 
Washers (see Packings) 


Welding 
Nuts 


Weldments 

W heels 

Whiteprinting Equipment 
Wire 

Wire & Cable 

Wire Cloth 


Wood 


Zinc 336 
Zinc Coated Sheets 10, 109 


Zinc Coated Strip 109, 225 
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DEPENDABLE, 
NATIONWIDE 


SERVICE 


a aas 


keeps your 
Ozaud whiteprinter on the job years longer 


You're assured many more years of 
continuous, trouble-free printmak 
ing in two important ways — when 


you buy an Ozalid whiteprinter. 


First: the model vou choose is the 
finest performer in its class — rugged 


in design, reliable in operation 


Second: tchen and if maintenance is 
needed, Ozalid is nearby — ready, 
willing and able to get things going 


again, on the double. 


More than 250 factory-trained serv 
ice experts across the country keep 
your Ozalid machine in top trim 
heir "preventive maintenance pro- 
gram — including inspection, clean 
ing, lubrication — avoids service calls 


and jam ups for you. 


Ask vour nearest Ozalid distributor 
and about the 


latest model Ozalid whiteprint ma 


about maintenance 


chines. See his number in the phone 
book or write to: 


OZALID’ 


DIRECT SYSTEMS 
ZEOT 


Department O-7, 


Johnson City, N. Y. 


A Division of General Aniline & Film Corporation 


in Canada: Hughes Owens Company, Ltd., Montreal 


p-—-------------- 


=, 
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LOOK FOR IT! 
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I 
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NEW "STREAMLINER 400” 





Designed for versatility— 
Built for long life... 


/VEW acro 


WA 
SWITCH 


Model C-11008 
Actual Bie = ©, C2 
PT DIAGRAM 


Tested up to 40 million 
actuations without failure! 


An important addition to the well-known Acro line is this 
new split contact snap-action micro switch. It features high 
capacity —up to ?4 hp, and dual circuitry —five terminals. 
In this design, the rugged, time-proven Acro rolling spring 
snap-action principle is utilized to assure long life and 
precision performance. 


The Model C-11008 shown above is a normally closed 
switch. However, the double-throw arrangement in the 
diagram can control two single pole single throw circuits 
or can be used for double make or break in a single circuit. 
It's rated at 15 amps and is available with pin plunger or 
with various leaf and roll leaf bracket actuators to suit 
your individual application. 

If you're looking for a way to improve your product's 
performance and to lower your costs, more than likely this 
new Acro switch or one of Acro's many other designs is 
just what you need. We'll be glad to send descriptive 
literature-—without obligation. 


deer DUI ALIE 


SWITCH DIVISION 
Columbus 16, Ohio 
Plants at Columbus and Hillsboro 


REPRESENTATIVES IN PRINCIPAL CITIES 


INDEX TO 
ADVERTISERS 


This indes iè put 
mien t 
ut PRODUCT  ENGINEBRING 
ume bility r ër- 
n 


Acme Chain Corp. 
Acme Rubber Manufacturing Corp.. 
Acro Switch Div., Acro Mfg. Co. 
Acushnet Process Co. 
Aetna Ball & Roller Bearing Co.. 
Aircraft. Marine Products, Inc. 
Ajax Flexible Coupling Co., Inc. 
Allegheny Ludium Steel Corp. 
Allen-Bradley Co. 
Allen Mfg. Co. 
Allied Research Products, Inc. 
Allis-Chalmers Mfg. Co... 12, 41, 
Alpha Molykote: Corp. > 
Aluminum Co. of America 
American Brass Co nae 
American Chain & Cable Co., Inc. 
American pyeneune Co., Plastics & 
Resins Div. 67A & B 
American Gear & "Mfg. ' Co. à 393 
American Hard Rubber Co. 274 
American Metal Hose Div., American 
Brass Co. ‘ , - 
American Steel & Wire Div., U. S. 
Steel Corp. ..-62-63, 119 
Amplex Div., Chrysler Corp. . 106 
Arens Controls, Inc. . ve vy — 
Armco Steel Corp. . — 10 
Armstrong Cork Co. , 104 
Arwood Precision Casting "ep. "- | 
Associated Spring Corp. r 285 
Automatic Electric Sales Corp. 214 
Automatic Steam Products Corp..... 400 
Automatic Temperature Control Co.. 262 
Automatic Valve Co. 362 
Avery Adhesive Label Corp. 356 


Bakelite Co., Div. Union Carbide & 
Carbon Corp. 263, 

Baldor Electric Co., Electric Motor 
Div. 

Baldwin-Lima-Hamilton Corp., 
Standard Steel Works Div 

Barber-Colman Co. 

Barksdale Valves 

Barry Controls, Inc. . à 

Bendix Aviation Corp., Eclipse Ma- 
chine Div. 

Blood Brothers Machine Div., 
Rockwell Spring & Axle Co. 

Bodine Electric Co. 

Boston Gear Works 

Bourns Laboratories 

Bridgeport Thermostat Div., 
Robe tshaw-Fulton Controls 

Brooks & Perkins, Inc. 

Browning Mfg. Co. .. 

Bruning Co., Inc., Charles 

Brush Electronics Co. 

Bunting Brass & Bronze Co. 


Calidyne Co. . 

Cambridge wire Cloth Co. 

Cam!oc Fastener Corp. 
Cannon-Muskegon Corp. 

Carboloy Dept., General Electric. Co.. 
Centralab Div., Globe-Union, Inc. 
Centr-O-Cast & qngimeerng Co.. 

Century Electric Co. 

Chace Co., W. M. 

Char- Lynn Co. ‘ 

Chase Brass & Copper Co... 

Chicago Rawhide Mfg. Co. ‘2nd Cover 
Chicago Screw Co. .. 420 
Chrysler Corp., Industrial Engine Div. a 
Clare & Co., c. 

Clearprint Paper Co. j 

Cleveland Cap Screw Co. à 

Cleveland Worm & Gear Co 

Cold Metal Products Co 
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Columbia-Geneva Steel Div., L 
Steel Corp 62-6 

Conax Corp 

Cone-Drive Gears Div., Michigan Tool 
Co. . 

Consolidated Electrodynamics Corp 

Continental Rubber Works 

Continental Screw Co 

Cooper Alloy Corp 

Copperweld Steel Co., Ohio Seamless 
Tube Div 

Cramer Controls Corp 

ner Posture Chair C« 


S 
3 


D 


DeLaval Steam Turbine C 

Detroit Coil Co 

Detroit Stamping Co 

Diamond Mfg. Co 

Diehl Mfg. Co 

Dormeyer Industries 

Dow Corning Corp 

d Pont de Nemours & Co 
E. I.. Elastomers Div 

du Pont de Nemours & Co 

l. Textile Fibers Dept 

Durakool, Inc 

Durez Plastics Div Hooker 
hemicals Co 


astern Air Devices, Ini 


Eastman Kodak Co., Industrial Photo WRITE M 
graphic Div 


istic Stop Nut Corp. of America 
ectric Wheel Co 
=lagin National Watch Co., Electronics 


gin FOR 
gin National Watch Co., Micronics 


Div 
merson Electric Mfg. C« 


E 
E 
Enjay Co., Inc 
Er: 


Products Co RECOMMEN- 


DATIONS 


on Products, Div., Eagle-Picher 

C« 

rbanks, Morse & Co., Magneto 
Div 

Fairfield Mfg. Co 

Faik Corp. 

Federal Mogul Div., Federal-Mogul 
Bower Bearings, Inc 

Federal Telephone & Radio Co., Div 
f International Telephone & Tele. 
graph Corp 

Feiters Co. 

Fenwal, Inc 

Firestone Plastics Co., Chemical Sales 
Div., Div. of Firestone Tire & Rub 
ber Co 

Firestone Tire & Rubber Co., Guided 
Missile Div " 

Flexonics Corp 

Foote Bros. Gear & Machine Corp 

Foote Gear Works, Inc., Brad 

pormepran Co 

Foster Mfg. Co., Inc 

Frenchtown Porcelain Co 


G 


Garlock Packing Co. 
Garrett Co., Inc., George K. 
Gates Rubber Co 
Gatt inc., Aurele M 
Gear Grinding Machine Co., Joint Div. 
General Aniline & Film Corp., Ozalid , 
mer | ELECTRIC WHEEL COMPANY 
General Electric Co., Apparatus 8 
Dept. .. 42-43, 72-73, 86, 90, 125 
General Electric Co., Silicone 2805 SPRUCE ~ QUINCY, ILLINOIS 
Products Dept 


General Industries Co..... 
General Mills, Inc., Mechanical Div 


Continued on Pg. 416) 
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Machine Design 


NGINEERS: 


Tie in with the fast-growing 


electronic computer field! 


APPLY vour engineering ability to 
a stimulating position at IBM, 
where your growth is virtually un- 
limited 


IBM OFFERS YOU MORE: 


First, a career in what is perhaps the 


one "unlimited" field in electronics 


IBM is builder of the world's largest 
computer! 


Second, the vantage ground of IBM 
leadership. 


IBM leadership is based on a record 
of solid achievement and growth 
During 1955, IBM announced a 
major data processing improvement 
on the average of every two weeks 
IBM Engineering Laboratory per- 
sonnel increased five-fold in the 


past five years! 


Third, excellent salaries and bene- 


fits 


Personnel turnover is less than one- 


fifth of the national average! 


Fourth, advancement based solely 
on merit 


IBM engineers work in small teams, 
where individual contributions are 
quickly recognized and rewarded! 


DATA PROCESSING 
ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
TIME EQUIPMENT 


pm 


PRODUCT DESIGN 


Develop complex, high-speed mech- 
anisms, gear trains, cams, linkage 
systems. 


Design packaging for unitized and 
miniaturized assemblies and printed 
wiring. 


Evaluate functional performance of 
mechanical units by measuring mo- 
tion, stress, strain, shock, etc., with 
oscilloscope, stroboscope, strain 
gauge, high-speed photography and 
other precision techniques. 


TOOL DESIGN 


Analyze tooling requirements and 
design new tools for production and 
assembly of precision parts. 


MANUFACTURING 
RESEARCH 
Develop new methods for produc- 


tion of complex precision parts. 


Develop automated production as- 
sembling and testing machinery, 
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I 
` 
i 
t 
i 
t 
t 
! 
! 
> 
I 
! 
I 
I 
V 


Mo 
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If you are interested in consider- 
ing these opportunities, write, de- 
scribing your background, to W. M 
Hoyt, IBM, Room 707, 590 Mad- 
ison Avenue, New York 22, N. Y. 

IBM Laboratories and Manufactur- 
ing Plants are located in Pough- 
keepsie, Endicott and Kingston, 
N. Y., and San Jose, California. 


INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 


INDEX TO 
ADVERTISERS 


Continued from Pg. 415 


General Plate Div., Metals & Controls 
Corp. i 

Gering Products, Inc., Custom Extru- 
sions Div. 

Gerotor May Corp. 256- 

Gits Bros. Mfg. Co. 

Gleason Works 

Goodrich Co., B. F. 


H 


Hampden Brass & Aluminum Co 

Hanna Engineering Works 

Hansen Mfg. Co., Inc. 

Harrington & King Perforating Co 

Hartford Steel Ball Co. 

Harvey Aluminum Sales, Inc 

Hassall, Inc., John 

Haydon Co., A. W. 

Haydon Mfg. Co., Inc. 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp. 

Heim Co. , 

Helicoid Gage Div., American Chain 
& Cable Co., Inc. 

Heli-Coil Corp. 

Hitemp Wires, Inc. 

Hoffman Engrg. Corp. 

Houghton & Co., E. F. 

Hughes Research & Development 
Laboratories 

Hunter Spring Co. 

Hunt Machine Co., Rodney 

Hyatt Bearings Div., General Motors 
Corp. 26-27 


international Business Machines 

international Nickel Co., Inc 40, 

international Packings Corp Subs 
of Graton & Knight Co 


Jack & Heintz, Inc 
Jeffrey Mfg. Co 


K 


Kaiser Aluminum & Chemica 
Corp 22 

Kaydon Engineering Corp 

Keuffel & Esser Co. 

Kilian Mfg. Corp. 

Koppers Co., Inc., Chemical Oiv 

Kraissi Co., Inc. 

Kurz-Kasch Co 


L.O.F. Glass Fibers Co 
Lamb Electric Co. 

Lerner Plastics, Inc 

Linear, Inc 

Link-Belt Co 

Lockheed Aircraft Corp 
Logansport Machine Co., In 
Lovejoy Flexible Coupling Co 
Lukens Steel Co. 

Lumb Woodworking Co 

Lux Clock Mfg. Co. 
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McGraw-Hill Book Co., Inc 
McLouth Steel Corp. 
Madison-Kipp Corp. 
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Magnesium Co. of America 
Mahon Co., R : , ins 
Makepeace Co., D. E., Div., Union 
Plate & Wire Co. ‘ : 
Mallory & Co., Inc., P. R. 4, 
Manheim Mfg. & Belting Co. 
Marbon Chemical Div., Borg- Warner 
Corp. .. 134 
Marsh Instrument Co. 
Master Electric Co. 3rd Cover 
Mayline Co. i 378 
Merkle-Korff Gear Co. : — | 
Metals & Controls Corp., 
General Plate Div. » 4 
Metals & Controls Corp., 
Spencer Thermostat Div. 30 
Michigan Tool Co., Cone-Drive Gears 
Div. 238 
Micro Switch, ‘Div. of Minneapolis- 
Honeywell Regulator Co. 120-121 
Midland Steel Products Co. 355 
Miller Fluid Power Div., Flick-Reedy 
Corp. 246 
Miniature Precision Bearings, Inc.... 254 
Minneapolis Honeywell Regulator Co., 
Industrial Div. 
Minnesota Mining & Mfg. Co. 
Minnesota Rubber & Gasket Co 
Monsanto Chemical Co. 
Monsanto Chemical Co., 
Chemicals Div. 
Morse Chain Co. 
Mosinee Paper Mills Co 
Mueller Brass Co 


Organic 
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National Cash Register Co 
National Lock Washer Co 
National Motor Bearing Co., Inc. 
National-Standard Co. 
National Tube Div., U. S 
Steel Corp. 62-63 
National Supply Co., Industrial 
Products Div 
National Vulcanized Fibre Co 
Neise, Karl A. 
Newark Wire Cloth Co. 
New England Mica Co., Inc 
New York Belting & Packing Co., 
Gilmer Timing Belt Div 
Nicholson & Co., W. H 
Norgren Co., C. A 
Northrop Aircraft 
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Ohio Seamless Tube Div. of 
Copperweld Steel Co 

Ohmite Mfg. Co. 

Onan & Sons, Inc., D. W 

Ortman-Miller Machine Co 


Palnut Co. 
Parker Stamp Works, Inc 
Peerless Electric Co., Fan & Blower 

Div 
Peerless Electric Co., Motor Div 
Penn Metal Co., Inc. 

Penn Precision Products, Inc 

Pennsylvania Salt Mfg. Co., Metal 
Processing Dept. 

Perkins F. (Canada) Ltd. 

Pesco Products Div., Borg-Warner 

Corp 
Philadelphia Gear Works, Inc 389, 
Phoenix Manufacturing Co., Rubber 

Products Div. 

Pneu-Trol Devices, Inc 
Potter Brumfield Mfg. Co., Div 

American Machine & Foundry Co 
Pratt & Whitney 
Precision Castings Co., Inc., 

Subs. of Harrisburg Steel Corp 
Precision Extrusions, Inc. 
Presstite-Keystone Engineering 

Products Co., Div. American 
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Prestole Corp 
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Our Slogan... 


applies 

also 

to 
“fabricated” 
wire 

cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture: 
of the, part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cuiting, 
fitting, stamping, punching, forming, binding, welding and soldering, there is 
OUR responsibility 
to our slogan — Newark for Accuracy 


only one responsibility . to deliver parts that live up 


ewark 


Cloth 


COMPANY 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY 





M-M’s WLW 245^ — eem 
T i eiu 7 diram 


with help from 
Sewall Gears Progressive Mfg. Co, Div. 


i : R "*" Protective Closures Co., Inc., 
Here's Minneapolis- Moline's Caplugs Div : 
» 3 Purolator Products, Inc 
new Power-lined out-ahead 
tractor ... heralded as one 
of the biggest advances in 
power farming history. This 
is a *user-designed" tractor 
based on the frank 
i er I k Racine Hydraulics & Machinery 
opinions of thousands of Inc 17 
E ime à Eod E d Ramsey Corp. 394 
farmers, county agents, Reeves Div., Reliance Electric & 
agricultural experts and Engrg. Co. 
e Rem-Cru Titanium, Inc 240 
farm machinery dealers. Republic Mfg. Co 370 
Dansas - 2c Republic Steel Corp.... 24.25 
Sewall is proud to have Resistoflex Corp. 400 
supplied gears for the “445”. Revere Copper & Brass, Inc 2 
Reynolds Meta!s Co., Parts Div 28.29 
Robbins & Myers, Inc. 110-111 
5 * Robertshaw-Fulton Controls Co., 
ewa 5 com t Robertshaw Thermostat Div 
t Rockford Clutch Div., Borg- 
Warner Corp. 
Roper Corp., Geo. D. 
Ross Operating Valve Co 


can help you call us! Rte DI reet Arica 
e v € LE Industries, Inc 


Our reputation is based on quality, 
service and price. If you're like our 
regular customers you're vitally 
concerned with these three factors 


Minneapolis- 
Moline's 
"445" Universal 


i i . SKF Industries, 
when you buy gears. (1) Gears must Beninew Steering Gear Civ., 


meet your specifications exactly, i General Motors Corp 
Custom-made gears nn" ctly, in st. Joseph Lead Co..-.- 


strict accordance with your prints, Sandsteel Spring Div., Sandvik Stee! 


» x . Inc 
(2) Gears must be delivered as sche- Sandusky Foundry & Machine Co 
^ i ‘ "p "n dE Mons ind Scintilla Electrical Conn., 
) duled. (3) The price must be rea- Div. Bendix Aviation Corp. 
sonable. Sewall gears are made bv Sewall Mfg. Co., E. B. 
4 ll gears are m ide by Shakeproof Div. of Illinois Tool Works 
^ men who are fussy about specifica- Sharon Steel Corp. 
~ . , : x Shenango-Penn Mold Co 


tions. We have a wide range of Simmons Fastener Corp 


"ur 


Wen Ww 
d Fe 


NUW 


ate- > achina ‘meaner Skinner Electric Valve Div., Skinne 
late-model machine tools, inspec- Chuck Cx 


tion instruments and checking South Chester Corp., Southco Div 


Made-to-order sprockets 
Spencer Thermostat Div., Metals & 


" equipment regularly serving cus- Controls Corp 
. Sperr Products, Inc 
tomers across the nation. Our large e A D Co 


modern plant is handy to rail, truck a Seen >o 
and air transportation. Standard Pressed Steel Co 
Stanpat Co 
Let us quote on your specifications! Iu BT c Motors, Ine 
ow o 
Stromberg Carlson Div., General 
Dynamics Corp. 


Special gear racks—to order Sutton Corp., Ine., O. A 
Write for New r = Sylvania Electric HN In 


4-page Bulletin ET 


The Sewall Story 


iz \ ... richly illustrated 
zi with in-plant photos 
wd . includes listing 
of capacities and y Taylor Fibre Co 
facilities, ~ ; Tennessee Coal & Iron Div., 
U. S. Steel Corp 
Thermoid Co 
Thomas Flexible Coupling Co 
Thomas Publishing Co T 
Tickle Engrg. Works, Inc., Arthur... 
Timken-Detroit Brake Div 
Rockwell Spring & Axle Co 
Timken Roller Bearing Co 4th cove 
Timken Roller Bearing Co., 
Stee! & Tube Div. 
Tinnerman Products, Inc à 
Torrington Co., Needle Bearing 
E. B. SEWALL MANUFACTURING COMPANY Torrington Co., Specialties Div. 
: Townsend Co. T 
704 Glendale Street, St. Paul 14, Minn. Midway 5-7721 Trombetta Solenoid Corp. 
Tru-Seal Div., Flick-Reedy Corp. 
Turco Products, Inc. 
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Ulanet Co George 369 
Unimax Switch Div L. W. Maxson 

Corp 376 
Union Carbide & Carbon Co., 

Bakelite Co 263, 309 

Haynes Stellite Co 36 
United-Carr Fastener Corp 335 
U. S. Electrical Motors, Inc 98 
U. S. Gasket Co 290 
U. S. Graphite Co., Div. of the 

Wickes Co 20-21, 54-55 
U. S. Radium Corp 393 
U. S. Rubber Co., Footwear Div 74 
U. S. Rubber Co., Mechanical Goods 

Div 50 
U. S. Steel Corp 62-63, 119 
U. S. Steel Export Co 62-63. 119 
U. S. Steel Supply Div L S. Steel 

Corp 62-63 


Veeder-Root, Inc 

Versa Products Co., Inc 

Vickers Inc., Div of Sperry-Rand 
Corp 

Virginia Gear & Machine Corp 389 

Vulcan Electric C« 


w 


Wagner Electric Corp 
Waldes- Kohinoor ine 
Wales-Strippit Corp 
Ward Leonard Electric Co 
Watlow Electric Mfg. Co 
Webster Electric Co., Oil Hydraulic 
Div 
Weckesser Co 
Weldon Tool Co 
Westinghouse Electric Corp 
46-47, 57, 76-77, 88, 100, 
West Point Manufacturing Co , 
West Virginia Steel & Mfg. C 8 e 
West Virginia Ste j WHAT'S YOUR CLAMPING PROBLEM? 
Winzeler Mfg. & Tool C t 
Wisconsin Motor Corp : 
Wittek Mfg. Co 419 J 
5 Pump i 1 


Worthington Corp., & 


un 


Compressors Div 


"PEE RES E a r^ HAS THE ANSWER 


Here is a selection from among the 


| 
E» 


many different € ypes and sizes of hose 
clamps desigaed and manufactured by 
WiTTEK. Whatever the hose connect 
ing problem, it'sasafe bet that WITTEK 
leader for over a quarter century) has 
the exact type and size clamp to do the 
Job right! Let WiTTEK help solve your 


clamping problems. Write today 


WITTEK MANUFACTURING COMPANY 
4338 West 24th Place « Chicago 23, Illinois 





How carbon affects 
fastener performance 


Screw fasteners may look identical, but the microscope 
reveals a wide difference in their ability to ‘‘take it’’ 


Common hexagon 
socket key stock, 
showing the decar- 
burized surface. Re- 
sults in an undesir- 
able soft outer skin. 


CHICAGO hexagon 
Socket key—after car- 
bon restoration. Uni- 
form hardness all the 
way through. Gives a 
stronger, longer wear- 


N 


T. 


Common heat-treated screw thread, 
with soft decarburized outer skin 
which causes excessive wear ara 
breakage. Will loosen under vibration 


The ability of a screw fastener to 
stay fastened depends to a great de- 
gree on its uniform hardness. And 
the hardness of steel hinges on the 
precise amount of carbon in its struc- 
ture. However, during steel manu- 
facture and processing, vital surface 
carbon is inevitably lost. As the 
above photomicrographs show, lack 
of surface carbon results in a soft 
outer skin in the finished fastener. 
Decarburized outer layers are the 
cause of many fastener problems: 


Wear on corners. ing key. 


thread stripping, fatigue failure, ex- 
cessive wear, loosening under vibra- 
tion, soft corners on socket keys that 
turn off during use. 

The soft “‘decarb’’ layer is elimi- 
nated by the unique "Carbon Restora- 
tion” process used by The Chicago 
Screw Company. In this process, sur- 
face carbon is replaced during heat 
treating, producing a fastener that is 
uniformly hard from core to surface! 
The amount of carbon restored is 
precisely controlled to give maximum 


Thread with carbon restored, showing 
uniform hardness throughout. Insures 
accurate fit, freedom from scale. Per- 
mits tighter wrenching. 


hardness without excess carbon build- 
up. The Carbon Restoration process 
also results in bright hardening and 
freedom from scale. 

All cuicAGO "Safety-Plus" Socket 
Screw Products and heat-treated cap 
screws have the benefit of Carbon 
Restoration plus complete quality con- 
trol procedures from raw material to 
finished fastener. If you would like 
complete information and catalog, 
simply write our Standard Products 
Division. 


THE CHICAGO SCREW COMPANY 


DIVISION OF STANDARD SCREW COMPANY è 


ESTABLISHED 1872 


2507 WASHINGTON BOULEVARD, BELLWOOD, ILLINOIS 
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NEW 3-POINT EASY-TO-USE 


READER SERVICE to ua» vou 


.find out more about the New Materials and Components described 
. .obtain copies of new catalog and bulletins 


...get more information about products advertised in this issue 


PRINT or TYPE your address before moiling 


Now, one of these 


postcards will bring 


formation about any prod Iver 
tised or mentioned editorially : 
thi Product Ei g 


issue ot ngineeri 


Y 


Here's How to Use the Card 


For your copy of any new catalog or 


bulletin, circle key numbers in the 


FIRST CLASS 
PERMIT NO. 64 
Sec. 34.9 P.L.A&R 
NEW YORK, N 


space indicated. Bulletins are de 


cribed on pages 310-329 


Io get more data about new Com 
ponents, Materials and Parts fully 
described on pages 220-308 


rcle the appropriate key 


lo get more information about ad 


ertised products, circle the pag: 
number of the advertisement 
which vou are interested. If more 


than one advertisement is located 
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on a single page, letters preceding 
imber identify each advertisement 
Key I lop; B—Bottom; R 
Right: L—Left; TL—Top left; 
BL—Bottom left; TR—Top right; 


BR—Bottom right 


READER SERVICE DEPARTMENT 
330 WEST 42nd ST 
NEW YORK 36, N. Y 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 
—4¢ 


BUSINESS REPLY CARD 


For specialized data prices, size 
ivailable, nearest source of supply, 
etc do not circle key number 
but indicate your needs in the space 
alloted at the bottom of the card 
Use this space, too, if information 
ibout a specific product among 
several mentioned in an advertise 


ment is desired 


City & State 


PLEASE TYPE OR PRINT 
Company 





NEW PRODUCTS... x «o new 


engineering materials appear on pages 222-314. Circle key number for more 
data 
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1—Fhp Hydraulic Coupling 14—Quick-Disconnect Coupling 


2—Anti-Backlash Gears 15—Seal for Metal-to-Metal Joint 
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4 
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PRINT or TYPE your address before mailing 


Flushing Drop-Feed Oller 
Barometric Switch 
Single-Hole Mounting Switch 


Blind Rivet System 


Hydraulic 


Governor 


Strain Cycle Counter 


Knob-Type Cabinet Lock 


Coolant Pump Motors 


Rotary 


Soft 


Seal 


Multi-Pole 


For Fuel 


Switch 


‘lamp for Flexible Controls 


16 


~Prit 
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ted Wiring Kit 


ing Sealing 
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L400 
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Steel Cable V-Belts 
Snap-action Thermostat 


Seal Bearing 


Positive 
Relay of 1.5 Amp Capacity 
Thin-Wall Tubing 


Amp 


Flexible 
Subminiature 10 Swit 
Hydraulic Directional Valve 
High-Speed Relay 

Motor 


Variable Speed 


Pipe Line Filters 

Plug-In Snap-Action Switch 
Pressurized Connecti 
-Centrifugal Pumping l 
Gearmotors, 1 to 60 Hj 
Silicon Power Diodes 


-Plastic Hose 


Miniature 


Straight-Through 
Self-Locking Scr 
ow Sensitivit 
Hydraulic Actu 

Tiny Tant 
Non-Hart 
Hotating Grate Magnet 


tors Rated 


phragm 


ement 
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Rubber 
Hydrauli 
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FOR FURTHER DATA ON 


CIRCLE THESE KEY NUMBERS 
FOR INFORMATION ABOUT 
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USE THIS SPACE 
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Clamp Coupling for Hose 


ible Gear Coupling 


fugal Blower 


Hysteresis Clutch 
Speed Control 

le Stmpling Switches 
tlet Box 


brator 


Sensitive Switch 


PRODUCTS ADVERTISED [Y 


EW PRODUCTS ... 


EW BULLETINS .. . 


SPECIFIC DATA . . . 


NEW BULLETINS ... aes 


on pages 310-329. Circle key number for your copy. 


Switches 121 
Fastenings 

Bronze 
V. Belts 


Plastics 


Bearings, Bushi 


Vals 


Gearmotor 


Hydraulic 
Right-Angle 


Pumps, 


Vinyl-Metal Laminates 
V-Belts and Sheaves 
Compressors 

‘anned Motor Pumps 
Rotary Gear Pump 
Investment Castings 


Plastic-Impregnated M 
Miniature 


Steel C 


Connector 
stings 


Counters 


46 
147 


PRINT or TYPE your address before mailing 


Speed Reducers 
Miniature Relay 
Mechanical 
Digital Instruments 
Sensing Devices 
Solenoid Valves 
-Titanium 

Ceramic Parts 
Industria] Wheels 


Resistors 


Seals 


Precision Components 

Plastics 

Panel Instruments 
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Automatic Lubrication 

Fhp Permanent Magnet Motors 
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Requests for information made 

through Product Engineering Read 

ers Service will be forwarded to thc 

manufacturer as quickly as we cai 

process them. If you write directly 

to the manufacturer, please identify 
! 


idvertisement by issue and page 


number to fac ilitate reply 








-1st Choice 
for GEARMOTORS 





Because... 


. With five types of \ 
. » ig p cla ( 
parallel and right angle \— Dg € ee 
Gearmotors, Master has . "P TE =s 
the flexibility and choice : à 
\ y l= (7 
i A 


of design you need for 


selected output speeds. \ y : e | —X 
Fes 


With electric motor and gears -— Ei 
combined into a compact, \ ra 
integral power unit, you i x. 
reduce costs and increase = 

efficiency through elimination TIN a Jj 
of belts, couplings, chains, 

sprockets, external bearings 

or separate reducers. 


Available in sizes from !4 to 

125 H.P. You can integrate 

with the gearmotor electric 

brakes— 3 types of variable 

speed units and fluid drive 

in any combination. 
. And that’s why more p ^ 
gearmotors carry the Master Ld 7 


"ZEEPEN 
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name than all other makes 


combined. Write on your 
business letterhead for details. 
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ew Bullard multi-spindle vertical chucking machine 
combines high precision with high speeds 


O provide lasting precision 
despite heavy work loads 
and high speeds, Bullard uses 1 
Timken* tapered roller bearings à The lower end of each spindle of 


s didam — is the BULLARD MULT-AU-MATIC Type 
on the lower end of the spindles A i nad ia pa. Tian 


and on other shafts of its new 2 bearings to handle radial and thrust 


M -Au-Matic Tvpe "L" loads at all speeds. There are more 
Mult-Au-Matic T ype L”. than 100 Timken bearings in each 


These bearings furnish the E 3 size machine. 
precision needed at the locating | 
position at the bottom of each 
spindle. Full line contact between 
rollers and races gives Timken 
bearings extra load - carrying 
capacity. Their tapered construc- 
tion takes radial and thrust loads 
in any combination. Result: 
shafts are held in rigid align- 
ment; shaft deflection and end- 
play are minimized; gears mesh 
smoothly; spindle precision is 
assured at high speeds. 

Timken bearings are geomet- 
rically designed for true rolling 
motion, and precision manufac- 
tured to live up to their design. 

To insure quality, we even 
make our own steel. We're Amer- 
ica’s only bearing manufacturer 
that does. 

So whether you buy or build 
machine tools, specify Timken 
bearings. You'll find the trade- 
mark “Timken” on every bear- 
ing. It’s your assurance of high 
quality. The TimkenRollerBear- 
ing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, 
Ontario. Cable: "TIMROSCO". 


mies 


This symbol on a product means 
its bearings are tbe best 


IT’S TIMKEN BEARINGS FOR VALUE! 


To get the best value in bearings you may find this 
simple formula helpful: 

_ quality + service + public acceptance 
= price 

Obviously a big advantage above the line gives you 


pape Poet iy ft Nd TAPERED ROLLER BEARINGS 
field service and overwhelming public acceptance 
you get with Timken bearings 





Value 


NOT JUST A BALL NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 





